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ABSTRACT

ESP performance parameters were measured at the NYSEG Milliken Unit 2 during the week of
October 16, 1995. ESP inlet and outlet measurements included particulate, SO,/SO,
concentrations, and particle size distributions. Fly ash resistivity was measured at the ESP inlet.
As-fired coal samples were obtained for each test day.

The measured ESP particulate removal efficiency ranged from 99.80% to 99.88% for the North
ESP and from 99.91% to 99.94% for the South ESP. ESP inlet SO, concentrations averaged 8
ppmv (duct conditions). The average mass mean particle diameter at the ESP inlet was 11.4 um;
the mass mean diameter at the ESP outlet was 2.4 um. Approximately 92% of the ESP outlet
particulate consisted of particles smaller than 10 xm.

All the sampling data were obtained using EPA reference methods or EPA- endorsed
methodology. All the sampling data, sampling methods, and coal analyses are contained in this
report.



INTRODUCTION

The Unit 2 ESP Upgrade performance evaluation was conducted as part of the Milliken Clean
Coal Technology Demonstration Program. The test program involved simultaneous sampling at
the ESP inlet and ESP outlet for a number of species including particulate mass loading, SO,, fly
ash resistivity, and particle size. The sampling was conducted during the week of October 16,
1995. The Unit 2 boiler is equipped with a four chambered precipitator that has two separate gas
passages (North and South sides). Because of this, separate sampling programs were
conducted on both the North side and South side ducts. Corresponding as-fired coal samples
were taken during each test period. The ESP performance data is being used in the evaluation
of the EPRI ESPERT® predictive model. All of the sampling was coordinated with the control
room operators to ensure that the testing was conducted under full load and normal operating
conditions.

TESTING STRATEGY

Unit 2 flue gas is exhausted through two separate gas handling ducts, each equipped with an
ESP. Because of this, a decision was made to test each ESP individually . The North side
precipitator was evaluated on October 17-18, and the South side unit was tested on October 19-
20. Triplicate particulate testing was conducted at the inlet and outlet of each precipitator.
Duplicate inlet and outlet particle size distributions were determined. Four inlet and outlet
SO,/SO, measurements were obtained on each ESP. In addition to these parameters, fly ash
resistivity measurements were conducted at both ESP inlet ducts.

MEASUREMENT PARAMETERS
ESP inlet and outlet data were obtained for the following parameters:

Particulate Matter (PM)

Sulfur Dioxide (SO,)

Sulfuric Trioxide (SQ;)

Particle Size Distribution

Flue Gas Composition (O, CO,, N,)
Flue Gas Moisture

Volumetric Flue Gas Flowrate

Fiue Gas Temperature

Fly Ash Resistivity (Inlet Only)

A coal sample was obtained for each test day.



SAMPLING LOCATIONS

ESP Inlet - The ESP inlet sampling locations on the North and South ducts are shown in Figure
1. This sampling point is located immediately upstream of the ESP. Each duct is fitted with
tweive 6" sampling ports. A sampling scheme using every other sampling port was used for the
PM sampling. Sampling was conducted at port depths of 7", 21", and 35". This plan resulted in
a total of six ports and 18 sampling points for each duct. PM sampling was conducted for 6 min
at each point which resulted in a total sampling time of 108 min.

Particle size measurements were conducted at the mid-point in three ports for each duct. The
ports were selected based on the velocity profile obtained during the PM sampling.

SO, sampling was conducted through ports C and I. Resistivity measurements were taken at
every other port.

ESP Outlet - The two ESP outlet sampling locations are shown in Figure 1. These ducts are a
mirror image of the inlet locations. Sampling was conducted in the two outlet ducts located
immediately downstream of the ESP. Each duct is fitted with twelve 6" sampling ports and the
sampling scheme was identical to the ESP inlet sampling previously described. PM sampling was
conducted for 8 min at each point which resulted in a total sampling time of 144 min. Longer
sampling times were used at this location due to the low particulate loadings.

Particle size sampling was conducted at the mid-point in two different ports for each duct. These
ports were selected based on the velocity profile obtained from the PM sampling data.

SO, sampling was conducted through ports C and |. Resistivity measurements were taken at
every other port.

As-Fired Coal Samples - Coal samples were taken from the individual gravimetric feeders
located above the coal mills. This sample was obtained using the automatic samplers that were
installed on each feeder. These samples were coordinated with the emission measurements.
Sample size and increments were taken in accordance with ASTM procedures. At the completion
of the test program, the gross coal sample was riffled down to fit into a 5 gailon bucket. These
samples were then transported back to the CONSOL lab for final sample preparation and
subsequent analysis.



EXPERIMENTAL

The emissions sampling was conducted using EPA reference techniques, where applicable. In
cases where no suitable reference method existed, sampling was conducted using EPA endorsed
methodologies or other published, well-documented procedures. A summary of the sampling
procedures used in this test program is provided below.

Selection of Sampling Points - The sampling points at both locations were selected as
described in EPA Method 1. Neither location met the standard EPA requirement for the minimum
number of sampling points and additional sampling points were used to help offset any potential
location biases.

Volumetric Flow Rate - Individual point velocities and duct volumetric flow rates were
determined in conjunction with the PM sampling using the procedure outlined in EPA Method 2.
The particulate sampling probes were equipped with type "S" pitot assemblies complete with
thermocouples which were calibrated prior to the test program.

Gas Composition (O,, CO,, and N,) - Flue gas compositions at both locations were determined
using a Teledyne Model Max 5 combustion gas analyzer. This instrument uses an
electrochemical sensor to determine oxygen and calculates the CO, concentration based on fuel
chemistry. Nitrogen is determined by difference. The O, and CO, concentrations determined by
this instrument were confirmed by Orsat analysis. The dry molecular weights of the flue gas
samples were calculated from these data as outlined in EPA Method 3.

Flue Gas Moisture Content - Flue gas moisture was determined by measuring the condensate
collected in the impinger assemblies for each of the PM samples. The impinger recovery
procedure and calculations are outlined in EPA Method 4, Method 5, and Method 17.

Particulate Matter Concentrations - PM sampling was conducted at both the ESP inlet and
outlet as outlined in EPA Method 17. This method specifies the use of an in-stack filter at the
front end of the sampling probe. Particulate matter is defined as any matenal that is collected on
the filter at the duct temperature and pressure. Both the ESP inlet and outlet locations had a
nominal average temperature of ~290 °F and an absolute pressure of ~28.5" Hg.

A stainless steel filter canister fitted with a high efficiency ceramic filter was used at the inlet
locations. This assembly can hoid up to 50 g of particulate and is particularly well-suited for high
particulate loading applications.

Obstructive support beams near the port locations at the ESP outlet location made Method &
sampling difficult. Because of this, an in-stack filter system was used. Originally, a flat-pack filter
was tried. However, due to filter recovery problems, this was replaced with a 63 mm in-stack
stainless steel filter holder. This sampling component allowed for the use of 63 mm quartz-fiber
filters. These filters have greater weight stability and are more easily recovered from the filter
holder after sampling. These attributes result in more accurate mass measurements. As with the
inlet sampling, the filter temperature is maintained at the flue gas temperature. Particulate matter
is defined as any material that is collected on the sampling media at duct conditions of ~290 °F
and an absolute pressure of ~28.5" Hg. Schematic drawings of the two particulate trains are
shown in Figure 2.



SO, Emissions - SO, concentrations were measured by replacing the water solution in the PM
sampling impingers with a 3% hydrogen peroxide solution. After sampling, the impinger contents
were analyzed for SO, as described in EPA Method 6. This technique is a BaCl, titration to a
thorin end point. Additional SO, measurements were obtained with the acid condensation
sampling trains using a similar recovery and analytical procedure.

Particle Size Sampling ESP Inlet - Particle size sampling was conducted at the ESP inlet using
an Andersen 5-stage cyclone sampler. This sampler is designed to operate inside of the duct (in-
situ) and provides aerodynamic particle size data. The sampling protocol was conducted as
outlined in the instruction manual and foilowed published procedures prepared by Southemn
Research Institute for the California Air Resource Board.

Particle Size Sampling ESP Qutlet - Particle size sampling was conducted at the ESP outlet
using an Andersen 7-stage impactor sampler. This sampler is designed to operate in-situ and
provides aerodynamic particle size data. The sampling protocol was conducted as outlined in the
instruction manual and also following published procedures prepared by Southern Research
Institute for the California Air Resource Board. The impactor was fitted with a right-angle flow
adapter which eliminated the need for the goose-neck inlet nozzle. The right-angle flow adapter
produces a more valid size distribution.

SO, Measurements - SO, measurements were made using a CONSOL R&D modified EPA
"Miniature Acid Condensation System” (MACS). In this sampling train (Figure 3), the fiue gas is
pulled through a heated quartz probe (500 °F) fitted with a quartz wool filter plug into a condenser
packed with glass wool. The condenser temperature is maintained at ~140 °F which allows for
the selective condensation of SO, (as sulfuric acid mist). The gas then exits the condenser and
is pulled through hydrogen peroxide-filled impingers which oxidize the SO, to sulfate. After
sampling, the quartz plug, sampling probe, condenser, and impingers are separately recovered
and analyzed for sulfate using the BaCl, titration discussed in EPA Method 6. Additional SO,
measurements are also obtained with this sampling method.

Ash Resistivity Measurements - Resistivity measurements were made using a point-to-plane
fiy ash resistivity probe designed and fabricated by engineers from Southem Companies. With
this probe, the voltage drop across an ash layer is determined by taking the difference between
the “clean plate” and "dirty plate” V-l curves and using the corresponding measured current.
Measurements were also calculated using the "spark method”. These methods are documented
in the instructions supplied with the sampling probe.



RESULTS AND DISCUSSION

Unit 2 Operating Conditions

A variety of plant operating variables were monitored to assure steady-state, base load
operations for all test periods. These data were recorded by the existing plant data system and
transferred to CONSOL personnel. A summary of the major indicators of plant operations
showing steady-state, base load conditions are shown in Table 1.

These data show very low daily variation. Station load, coal feed rate, gas fiow rate, and %0,
at the economizer outlet showed daily variabilities of less than 1% (10/20/95 O, showed a PRSD
of ~3%), verifying uniform daily test conditions. The weekly variation for these parameters were
also very low which verify steady-state conditions for each test day. Additional process
parameters indicative of uniform operation are included in Appendix A.

As-Fired Coal Analysis

Coal samples were obtained for each test day and coincided with the daily sampling activities.
The proximate, ultimate and major elemental analyses completed on these samples are shown
in Table 2. Key coal quality parameters are summarized in Table 3

These data show a very consistent coal feed for the four test days, making day-to-day
comparisons meaningful.

Flue Gas Flow Distribution

The flue gas flow distribution between the North and South precipitators and a comparison of
flows at the inlet and outlet sampling locations, along with flue gas temperatures and velocities,
are shown in Table 4.

The flue gas volumetric flow rates to each precipitator show an even split between the North and
South precipitators. The percent difference between the inlet and outlet volumetric flow rates
(dscfm) was ~1% for both the North and South sides. These differences are well within the
uncertainty of the pitot tubes used in the measurements and are not a cause for concern. The
reproducibility of the flow measurements indicates steady-state boiler operation for each of the
test periods.

Particulate Sampling Results and ESP Operating Efficiency

North Side

The detailed particulate sampling data for each test on the North ESP are presented in Table 5
and are summarized in Table 6.

The average inlet loading was 3574 Ib/hr, 2.487 gr/dscf, or 4.818 Ib/MM Btu. These data show
24% variability (PRSD). This variability is due to the unusually high inlet loading measured for
the second test and may be due to soot blowing during the test. The Unit 2 soot-blowers operate
as required and are triggered by pressure differentials. There was no attempt made during this
program to coordinate the sampling and soot-blowing schedules. Disregarding the second inlet
PM sample, the average particulate loadings is 3158 Ib/hr, 2.20 gr/dsct, and 4.24 1b/MM Btu
(variability of ~5%).
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The ESP outlet particulate loadings measured with the EPA Method 17 train ranged from 4 Ib/hr
to 6 Ib/hr. The particulate removal efficiency ranged from 99.80% to 99.88% and averaged
99.85%.

South Side

The detailed particulate sampling data for each test on the South ESP are presented in Table 7
and are summarized in Table 8.

The average South side inlet particulate loading was 3349 Ib/hr, 2.327 gr/dscf, or 4.51 Ib/MM Btu.
These data show 6% variability (PRSD).

The ESP outlet emissions measured with the EPA Method 17 train ranged from 2 lb/hr to 3 Ib/hr.
Particulate removal efficiencies ranged from 99.90% to 99.94% and averaged 99.91%.

The data indicate the South ESP is performing slightly better than the North ESP.

ESP inlet Fly Ash Analysis

A summary of the analyses (including major ash elements) of the ESP inlet Method 17 samples
is shown in Table 2. The carbon content for the four inlet fly ash samples collected on the North
side were 2.49%, 2.95%, 3.18%, and 2.60% for an average of 2.81%. The carbon content for
the three inlet fly ash samples collected on the South side were 1.61%, 2.11%, and 1.88% for an
average of 1.87%.

Particle Size Distributions and PM,, Emissions

The particle sizing devices used in this test program separate the particulate matter entrained in
the flue gas stream according to their aerodynamic properties. Aerodynamic particle size relates
to how a particle behaves when subjected to centrigugal and gravitational forces and is defined
as the diameter of a unit density sphere which has the same settling velocity of the particle in
question. Aerodynamic particle size data for the ESP inlet and outlet are presented in Tables 9
through 12. Graphical presentaticns of these data showing the cumulative and differentiai particle
size distributions are given in Appendix B. The particie size data are summarized in Table 13.

The mass median diameter is defined as the mid point of the cumulative particle size distribution.
The geometric standard deviation is given by the following equation:

GSD = D;/Ds; = Dso/Dys = (DsalDre)”

By knowing the MMD and the GSD, the complete particle size distribution can be reconstructed
providing the distribution is log-normal.

The data presented in the table above are typical of data for coal-fired PC boilers. The average
particle size entering the control device is ~11.5 um while the particles exiting the ESP show an
average particle size of ~2.5 um. These data show that approximately 90% of the ESP
particulate is classified as PM,, (particles smaller than 10 um - aerodynamic basis).



Particulate Removal by Particle Size

The particle size distribution data, in conjunction with the PM measurements, can be used to
calculate the particulate removal by the ESP as a function of particle size. Fractional size
efficiency data are summarized in Table 14 and are shown graphically in Figure 4.

As expected, the ESP collection efficiency for the larger particles (>5 um) is higher than the
collection efficiency for the smaller particles. The net operating efficiencies of the precipitators
are a result of the significant fraction of large particles (>5 .m) entering the device. The South
side ESP appears to be doing a better job of fine particle (<2 um) collection than the North side
ESP.

ESP Inlet and Outlet SO, and SO, Measurements

S0O. Measurements

A series of SO, measurements were obtained at the ESP inlet and outlet. SO, concentrations
were measured at the same time as the PM testing at each location. These data are shown in
Tables 5 and 7 and are summarized in Table 15.

The four inlet SO, measurements taken over a two-day period averaged 2.42 Ib/MM Btu with a
PRSD of 3%. The four outiet SO, measurements averaged 2.46 ib/MM Btu with a PRSD of 7%.
On a Ib/r basis, the inlet averaged 1794 Ib/hr (PRSD = 4%) and the outlet averaged 1771 Ib/hr
(PRSD = 8%). The percent difference between the inlet and outlet SO, measurements on a ib/hr
basis was 1.3%. These values show excellent agreement between the ESP inlet and outlet
measurements and also excellent repeatability of the replicate measurements.

The three inlet SO, measurements taken over a two-day period averaged 2.52 Ib/MM Btu with
a PRSD of 4%. The three outlet SO, measurements averaged 2.61 Ib/MM Btu with a PRSD of
3%. On a Ib/r basis, the inlet averaged 1871 Ib/hr (PRSD = 6%) and the outlet averaged 1846
Ib/r (PRSD = 4%). The percent difference between the inlet and outlet SO, measurements on
a Ib/hr basis was 1.3%. As with the North side, these values show excellent agreement between
the ESP inlet and outlet measurements and also excellent repeatability of the replicate
measurements.

SO, Measurements

Duplicate inlet and outlet SO, measurements were conducted on each test day for a total of four
samples for each sampling location. The SO, sampling technique also provides an SO, value.
These data are shown in Tables 16 and 17 and are summarized in Table 18.

These data show very consistent ESP inlet and outlet gas phase SO, levels. The inlet showed
an average value of 8.4 ppmv (duct conditions) with a standard deviation of 1.4 ppmv. This
calculates to a PRSD of 17%. The average outlet concentration was 8.0 ppmv with a standard
deviation of 1.0 ppmv (PRSD = 13%). A fourth outiet sample conducted on 10/17/95 was
significantly lower than the other measurements and was not included in the statistics.

The south side results are very similar to the values obtained on the north side. The inlet showed
an average value of 8.4 ppmv (duct conditions) with a standard deviation of 1.6 ppmv. This
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calculates to a PRSD of 18%. The average outlet concentration was 7.7 ppmv with a standard
deviation of 0.6 ppmv (PRSD = 8%).

The flue gas SO, concentrations at the ESP inlet and outlet are comparable for each ESP. These
data, along with the volumetric gas flows and particulate loadings, verify a homogeneous boiler
flue gas composition with no evidence of stratification prior to entry into the precipitators.

There is no statistical difference between the inlet and outlet SO, values for either preb.ipitator.

Data in this table show a slightly higher outlet gas temperature as compared to the inlet (291°F
vs. 289°F). These measurements are within the uncertainty of the measurement procedure and
instrumentation and are not considered statistically different.

Fly Ash Resistivity Measurements

Fly ash resistivity measurements were conducted at the ESP inlet location. Duplicate
measurements were made in six of the twelve ports (even ports) for each inlet. The field
sampling sheets are included in Appendix C. Summaries of the ash resistivity results are
presented in Table 19.

Run 7 on the North inlet and Run 23 on the South inlet show resistivities about an order of
magnitude higher than the other runs. The field data and calculations for these runs were
verified and no explanation for these readings was found.



QA/QC PROCEDURES

All of the testing and analysis was completed by trained individuals with experience specific to
emission measurements and analysis. The sampling and associated QA/QC procedures were
followed as prescribed in the sampling methods. All sampling was conducted under normal,
base-load conditions.

Pretest calibrations were performed on the major sampling equipment, and included the pitot
tubes, sampling nozzles, dry test meters, meter orifices, barometer, and temperature readouts.
The analytical balance used for the gravimetric filter analyses is inspected and certified twice a
year by an outside vendor. The accuracy of this balance was checked daily with class "S"
standard weights. The calibration data are on file at CONSOL R&D, Library, PA.

Ali field data were recorded on standard forms and are contained in a file binder at CONSOL
R&D. The field data sheets and calculations were checked by two senior test professionals.

The coal samples were analyzed in duplicate following standard ASTM methodology. All of the
coal analyses fell well within the ASTM criteria for data quality. The analysis of standard
reference material used as QC checks is available upon request.

The sampling team was in daily communication with the Unit 2 operators to assure that the unit
was operating at the required test conditions. The emission data were reduced in the field to
ensure data quality and accuracy.



PLANT OPERATING PARAMETERS

TABLE 1

(hourly averages for each day of testing)

Parameter 10/17/95 10/18/95 10/19/95 10/20/95 Avg

Gas Flow, kKACFM 493 500 498 501 498
PRSD 0.5% 0.7% 0.8% 0.5% 0.7%

Inlet Temp, °F 292 301 298 302 298
PRSD 1.6% 1.4% 1.2% 0.8% 1.5%
Coal Feed, tph 54.60 53.99 53.99 54.00 54.15
PRSD 0.0% 0.0% 0.0% 0.0% 0.6%

Net MW 148.5 148.4 147.7 147.7 148.1
PRSD 0.3% 0.2% 0.5% 0.2% 0.3%
Economizer %0, 4.00 4.10 4.10 4.01 4.05
PRSD 0.8% 0.2% 0.2% 3.4% 1.4%

% Opacity 2.80 237 3.37 1.50 2.51
PRSD 36% 23% 23% 22% 31%
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TABLE 2

Analysis of Milliken Boiler Feed Coal Samples

As~Fired Basis

| Coal 1D 1 2 | 3 | 4 i AVG | SDEV | PRSD
| Volatile Matter 36.24 36.69 36.04 36.11 36.27 029, 08%!
Ash 6.56 6.61 6.77 | 6.79 6.69 0.11 1.7%]
| Carbon 7353 73.71 73.83 | 7367 73.68 012  02%!
|Hydrogen 4.79 484 472! 475! 477 005"  1.1%
| Nitrogen 1.46 149! 148, 147, 147, 001,  0.8%
| Sultur 172 176 174 176! 175 002 11%)
Oxygen 4.99 532" 5.08 5.33 5.18 0.17 3.3%!
| Total Moisture 6.96 6.27 | 6.39 6.23 6.46 0.34 0.05.
| Btu/lb 13035 13141 13096 13112 13096 45 0.3%
| F, Factor, 0! 9993 9928 9952 9918 9948 34 0.3%
F Factor, CO.? 1811 1800 1810 1803 1806 5 0.3%
Dry Basis
[Coal ID 1 2 3 4 AVG SDEV | PRSD
[ Volatile Matter 33.95 39.15 38.50 38.51 38.78 0.32 0.8%
Ash 7.05 7.06 7.23 7.25 7.15 0.11 1.5%
Carbon 79.02 78.64 78.87 78.56 78.77 0.21 0.3%
Hydrogen 5.14 5.16 5.04 5.06 5.10 0.06 1.2%
Nitrogen 157 1.59 1.58 1.57 1.57 0.01 0.6%
Sutfur 1.85 1.88 1.86 1.88 1.87 0.01 0.8%
Oxygen 5.36 5.68 5.43 5.68 5.54 0.17 3.0%
Btu/lb 14010 14020 13990 13984 14001 17 0.1%
|F, Factor, O;! 9881 9827 0849, 9819 9844 28 0.3%
{F Factor, CO? 1811 1800 1810 1803 1808 5 0.3%
Analysis of Major Ash Elements, % of Dry Ash
Sio, 48.63 47.23 4642 47 47 47 44 0.91 1.9%
ALO, 24.05 23.37 23.20 23.26 23.47 0.39 1.7%
1 TIO, 0.98 0.98 0.94 0.95 096 0.02 2.1%
1Fe,0, 17.83 19.21 18.72, 17.26 18.26 0.87 4.8%
jCa0 2721 2.78. 2.85: 2.98 2.83 0.11 3.9%
MgO 0.78 0.75 0.77 0.82 0.78 0.03 3.8%
INa,0 0.65 061 064! 0.69 0.65 0.03 5.1%
K0 177 167 169 1.79 1.73 0.06 3.4%
1P.0, 0.50 0.50| 0.50 0.49 0.50 0.00 1.0%
Lio, 0.02 002! 0.02 0.02 0.02 0.00 0.0%,
10, 2.28 227 255 2.82 2.48 026; 10.5%)
Undetermined -0.21 0.61/ 1.70 ! 1.45 0.89 0.87) 97.7%:

1 & 2 — F Factor is in units of dscf of flue gas produced per MM Btu Heat input using O, or CQO,
as the dilution gas.
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TABLE 2 (Cont’d)

North Side ESP Inlet Ash Analysis, % Dry Basis

I 10/17 am| 10/17 pm| 10/18 am| 10/18 pm] AVG | SDEV i PRSD |
, Maisture 0.55 0.43 0.49 0.40 0.47 | 007, 142%]
|Ash 96.69 96.30 95.97 96.76 96.43 | 037 o.4%i
|Carbon 2.49 2.95 3.18 2.60 281 032 11.3%,
i Sultur 0.47 0.47 0.46 0.42 0.46 | 0.02, 5.2%
|sio, 47.67 47.34 s6.54. 4705 4715 048!  1.0%
|ALO, 23.13 22.99 22.79 : 23.07 23.00 0.15 0.6%|
1TiO, 1.06 1.08 107, 1.10 1.08 0.02, 16%
|Fe,0, 16.79 17.07 17.60 17.76 17.31, 045  26%:
| Ca0 2.73 2.57 2.51 2.66 2.62 0.10 3.7%
MgO 0.75 0.75 0.73 0.75 0.75 0.01 1.3%
Na,0 0.67 0.67 0.64 0.66 0.66 0.01 2.1%
K,0 1.71 1.71 1.65 1.69 1.69 0.03 1.7%
P,0, 0.47 0.50 0.49 0.48 0.49 0.01 27%
Lio, 0.02 0.02 0.02 0.02 0.02 0.00 0.0%
SO, 1.18 1.18 1.14 1.04 1.14 0.07 5.8%
Undetermined 3.82 4.12 4.82 3.72 412 0.50 12.1%
South Side ESP Inlet Ash Analysis, % Dry Basis
[ 10/19 am [ 10/19 pm | 10/20 AVG SDEV | PRSD |
Moisture 0.51 0.43 0.40 0.45 005| 12.0%!
Ash 97.55 97.29 97.54 97.46 0.14 0.1%!
Carbon 1.61 2.1 1.88 1.87 0.24 12.6%:
Sutfur 0.49 0.42 0.43 0.45 0.04 8.0%
isi0, 48.55 48.12 48.14 48.27 0.23 0.3%
I ALO, 23.38 23.36 23.61 23.45 013|  06%
TiO, 1.05 1.11 1.05 1.07 0.03 3.1%!
Fe,0, 17.09 17.32 17.94 17.45 0.41 2.4%!
1Cca0 2.69 2.70 278 272 0.05 1.7%
MgO 0.75 0.77 0.77 076 0.01 1.4%;
Na,O 0.66 0.66 0.66 066 000,  00%
K,0 1.71 1.74 172 172 0.01 0.8%:
P,O, 0.50 0.49 051! 0.50 | 0.01 1.9%!
LiO, 0.02 0.02 0.02] 002 0.00 0.0%|
SO, 1.23 1.05 | 1.08 | 112 009  8.1%
' Undetermined 2.37! 2.66 | 1.72. 2.25 045!  20.2%:
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TABLE 3

SUMMARY OF DAILY COAL SAMPLE ANALYSES

(Results on Dry Basis)
Parameter Average SDEV PRSD
Total Moisture, % 6.5 0.3 52
Carbon, % 78.77 0.21 0.3
Sulfur, % 1.87 0.01 0.8
Ash, % 7.15 0.11 1.5
Volatile Matter, % 38.78 0.32 0.8
Heating Value, Btu/lb 14001 17 0.1
F-Factor, dscf flue gas per 9844 28 0.3
MM Btu heat input
TABLE 4
FLUE GAS FLOW DISTRIBUTION

Avg Measurements for North North South South
All Test Periods Inlet Outlet Inlet Outlet
Flue Gas Temp, °F 292 294 296 289
Flue Gas Velocity, fpm 37.8 37.2 38.5 37.5
Volumetric Flow, acfm 270,000 265,500 275,000 267,700

(PRSD) 3.7% 2.9% 31% 2.1%
Volumetric Flow, dscfm 167,500 165,700 167,800 166,700

(PRSD) 2.4% 1.2% 2.3% 1.3%
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TABLE §
MILLIKEN UNIT 2 ESP PERFORMANCE TESTING

North Side ESP

Uocation ESPIN | ESPIN T ESP OUT || ESPIN ESP OUT ., ESPIN | ESP OUT ESP OUT
Tast # s | 2 | #1 2 3 2 £ 1 83| 4

Date "10—17-95:10—-17-95 10—17-95{;] 10— 18-95 10~18-05 10— 18-95! 10-18-9510~13—95.
‘Start Time 0935 | 1430 | 0935 | o083g o835 : 1250 | 1220 | 1520
Stop Time 1150 | 1640 ‘ 1225 1030 1142 | 1440 1520 | 1720 !
Sampie Type M—17 | M-—17 M~-17 M-17 | M-17 M-17 M—17 : M-—17
"SAMPLING DATA: i | ; : ; | .
¥ tactor of dry gas meter 0.973, 0.973 0.973. 0.996 0.973! 0996 0996
IGas Volume Ly 54.31] 57.46] 59.58 112.85] 60.19! 91.13 92.70"
iCelta H of dry gas meter N H,o 0.70 0.74' 0.79] .31 | O.BOi 1.31 1.35 .
‘Meter Temperature “F 105.5! 116.8: 128.7! 121.7! 1301} 117.7] 1174
' Factor of pitot tube 0.781] 0.761! 0.761 ! 0.774! 0.761, 0.77a! 0.774"

Nozzle Diameter in 0.246 0246 0.246' 0.274; 0246 0.274| c274,
A n 'area of nozzie) ft- 0.00033! 0.00033: 0.00033; 0 0004t 0.00033 0.00041, 0.Coc4a1
.Area of Stack L 119! 119 119 119, 119 119, 119!
'H,0 Weight grams 71.9! 70.9| 83.9 139.6° 91.5] 132.1] 1257
‘Sample Time min 108, 108; 108 180 108 144" 144
.Qarometnc Pressure " Mg 28.70; 29 75{ 29.54 29.54: 29.51. 239.51, 29.48 .
“Statc Pressure *H.0 -17.0! -18.3 -17.3. -17.0 -173'. —17.0] -17.0
% Oxygen 56 59 5.8; 6.0 6.0! 6.2! 6.0,
o, Carbon Dioxide 13.4 131 13.4 13.0! 1a.0! 12.8 13.0!
j% N, + CO 81.0 81.0 81.0 81.0 81.0 81.0 81.0
i Stack Temp (Ory Bulb) °F 287 291 292 29 296 294 296
*S* sample (avg vel pressure) *H,0 0.347 0.359 0.395 0.353 0.399 0.355 0.370
1Dust Wt grams 6.8036 11.0943 7.4894 0.0214 7.4687 0.0135 0.0158
[CALCULATED DATA:
|DSCF SAMPLED .y 49.49 50.96 51.41 101.01 51.77 82.05 83.43
|ABS ST PRES *Hg 28.45 28,55 28.27 28.29 28.24 28.26 28.23
|aBS ST TEMP ‘A 747 751 752 751 756 754 756
1H.0 % by Vol 840 6.15 7.14 6.11 7.69 7.05 6.83

Water Volume e 3.39 334 3.95 6.58 4.31 6.22 5.92

Dry Molecuiar Weight IbAb —Mole 30.37 20.33 30.37 30.32 30.32 30.30 30.32
Wet Molecular Weight bib—Mole 29.58 29.57 29.49 29.57 29.37 29.43 29.50
1% Excess Alr as5 38.1 35.5 39.0 39.0 408 39.0
10ry Mole Frac. 0.938 0.939 0.929 0.939 0.923 0.930 0.934
Wet Moie Frac. 0.064 0.081 0.071 0.081 0.077 0.070 0.066
| GAS FLOW DATA:
1Gas Velocity fps 36.11 ar.27 38.84 37.25 39.23 37.54 38.35
{actm 257818 268112 2774 265975 280126 268027 273793
‘dsctm 162182 187556 170823 186004 170454 164782 168466

Excess Air Fres dscfm 118727 120258 125052 118348 121520 115899 120102
TPARTICULATE LOADING:

Grains/dsef 2.121 3.359 0.0039 2,242 0.0033 2,226 0.0025 0.0029
Ibihr 2950 4826 5.5 3283 4.7 3254 3.6 4.2
1b/MM Bru 4,09 6.61 0.008 4,30 0.006 439 0.005 0.006
|ESP Collection Efficiency 99.82% 99.85% 99.89% 99.87%
{% ISOKINETIC 101.99 101.54 §7.47 100.59 98.35 101.49} 100.81 100.06

502 CALCULATIONS:

Ib/dsct 1.74E-04! 1.77€-04| 1.60E-04%] 1.79E-04| 1.79E-04| 1.84E-04| 1.84E-01 1.89E—04
1ibmr 1692 1784 1579 1831 1783 1880 1819 1913
ippmv @ Duct Conditions 1100 1121 1012 1131 1131 1181 1181 1196
ippmv @ 0% O, 1503 1562 1420 3 1544 1588 1620, 1651 1677
,ilb[MM 8ty (O, Based) 2.35! 2.44 2.22 240 2.47) 253, 2.57, 2.61
TCOAL ANALYSIS: ' 5 ! a | | |
i°a Carbon ! 79.02! 79.02 79.02 78.64 78.54 78.64: 78.64 78.64;
i% Hydrogen 5.14: 5.14 5.14 5.16, 5.16 5.16 518! 516
|% Nitrogen 1.57 1.57 1.57 1.591 1,59 1.59° ; 1.59}
1% Sulfur 1.85 1.85; 1.85 1.88; 1.88' 188 1.88,
i% Cxygen 5.37, 5.37| 5.37 § 567 567 5.67| 5.67,
"% Ash 7.05; 7.05| 7.05 7.06: 7.06" 7.061 7.06
‘% Volatile Matter 38.95 35.95| 33.95 ] 39.15; 39.15 39.15] 38.15)
18t,lb 14010 14010, 14010 14020 14020 14020 14020 |
Carban Conversion 99.90% 9990%% 99.90% QQ.QO%i 9990%: 99.90% ! 99.90% i
:Caleulated Feed Rate, ib/hr (dry} 50055 scsssi 49169 52976 49945 51284 ; 5c685 |
;F—Factor 9880] 9880, 9880 9828, 9828 9828 ! 9828,
Maisture 7.0%! 7.0%, 7.0% 6.3% 6.3% 5.3%: 6.3% 6.3%,
[Calculated 7 - Factor Finng Rate, Ib/hr~dry 102932 | 104257: 101498 108909 103070, 105832, 100937, 1043598
|Caiculated F—Factor Finng Rate, Ib/hr—wet \ 110679 112104, 109138 116231, 110000 112948, 107724, 111630 |
' ¥ i * I N
{ASH ANALYSIS: i i : | l 'i i
1% Ash 96 89! 96.31] -——— 95.97; —-———— 96.78, - -y
le Carbon 2.49 2.95; ——— 318: ———] 2800  —--- -
{2 Suitur 0.47] 0.47 -——- 0.46/ --=- 0.42] ———— -
!Cllculnled MWe Rating 148 1 148 144 35 154] 148’ 150 | 143" 148 |

@ -Om= -03
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TABLE &

NORTH SIDE ESP INLET AND OUTLET PARTICULATE SUMMARY

Test1 | Test Test | Test Test
2 3 4 5" Avg | PRSD
Date 10/17 | 1017 | 10/18 | 10/18 10/18 --- —
Inlet, Ib/hr 2946 4820 3279 | 3250 --- 3574 24%
| Inlet, gr/idsct 2121 | 3.359 | 2.242 | 2.226 = 2.487 | 24%
Inlet, 1b/MM Btu 4.06 6.55 429 | 437 -— 4818 | 24%
Qutlet, Ib/hr 6 — 5 4 4 5 18%
Outlet, gr/dscf 0.004 - 0.003 | 0.003 | 0.003 | 0.003 | 17%
Qutlet, Ib/MM Btu 0.008 -~ 0.006 | 0.005 0.006 0.006 | 21%
ESP Efficiency, mass 99.80 - 99.85 | 99.88 99.88 99.85 -
ESP Efficiency, conc. 99.81 — 99.87 | 99.87 | 99.87 | 99.88 —

* _ ESP efficiency for Test 5 was calculated from the average inlet loading from Tests 3 and 4.
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TABLE 7
MILLIKEN UNIT 2 ESP PERFORMANCE TESTING

South Side ESP

Location | ESP IN | ESP OUT ;] ESPIN |
Tost # #1 : 1 3 £2 |
‘Date '10-19-95,10-19-95:{10-19-95
‘Start Time 0835 ¢ 0839 i 1350
|Stop Time 1026 1150 1550
[Sample Type M~-17 | M-17 M~17 !
| SAMPLING DATA: ; 2 |
Y factor of dry gas meter - 0.973; 0.996 3; 0.973
Gas Voiume - 54.41) 87.58 ¢ 57.59
{Deita H of dry gas meter — *HpO 0.74-i 1.24 3 0.79
Mater Temperature - °F 977. 103.2 97.9
iC Factor of pitot tuba - 0.761, 0.774 0.761|
tNozzle Diameter - in 0.246 0.274 i 0.248
A n (area of nozzle) . 0.00033° 0000413  0.00033!
Area of Stack - ! 119’ 1193 119
H,0 ‘Weight — grams ! 86.6- 121.8 95.9
Sample Time - min ! 108 144 108,
iBarometric Pressure - "Hg 29.85. 29.65 29.65)
I Static Pressure - “HO -17.5 -16.3 -17.0!
}% Oxygen - 5.7; 6.5 5.9,
|% Carben Dioxide - 13.3 12.5 13.1 :
1% N, + CO - 81.0 81.0 81.0 0
Stack Temp {Dry Bulb) - °F 290 288 298 £
‘S* sample (avg vel pressure} - “H,0 0.370 0.349 1 0.381 0.355 0.410 0.373
Dust Wt ~ grams 7.8308 0.0099 ¢ 7.4413 0.0099 i 8.1583 0.0092
ICALCULATED DATA: 2
loscr saMPLED - r 49.74 81.247 52.64 81.89% 53.05 82.89
1ABS ST PRES - "Fg 28.36 28.45¢ 28.40 28.40 & 28.21 28.25
ABS ST TEMP - 'R 750 748 758 749 7 760 750
H.0 — % by Vol 7.58 6.60 7.90 6.94 7.83 7.10
| Water Volume -t 4.08 574 4.52 6.11 4.38 6.33
10ry Molecuiar Weight ~ Ibb-Mole 30.36 30.26 30.33 30.28 30.34 30.26]
{Wet Moiecular Weight ~— iblb-Mcie 29.42 29.45 29.36 29.43 29.40 29.39;
1% Excess Alr - 36.3 437 38.1 418 37.2 sa.7]
| Dry Mole Frac. - 0.924 0.934 0.921 0.931 0.924 0.929
1Wet Mole Frac. - 0.078 0.066 0.079 0.068 0.078 0.071
| GAS FLOW DATA:
| Gas Velocity - fps 37.52 36.88 38.29 37.32¢ 39.88 38.41
astm - 267876 263349 273387 266462 284710 274255,
|dsctm - 185224 165553 166473 185929 172271 169345/
1Excess Air Free dsctm - 120163 114065 119478 115912 124464 116678
PARTICULATE LOADING: i
{Grains/dsef - 2,429 0.002 2.181 0.002 2372 0.002]
{Ib/hr - 3441 3 3114 3 3504 2!
116/MM Btu - 4.70 0.004 4.28 0.004 4,81 0.003]
1ESP Collection Efficiency 99.92% 99.91% 99.93%:
1% ISOKINETIC - 100.81 99.14 105.87 99.72 102.92 98.89
[SO2 CALCULATIONS:
Jib/dsct - 187604 183IE-04f] 1.77E-04| 1.80E-04}] 194E-04 1 91E-04;
|b/br - 1855 1814 1783 1793 2003 1938/
|ppmv @ Duct Conditions - 1183 1151 1115 1136 1225 1202
{ppmv @ 0% O, - 1627 1671 1554 1627 1695 1745,
|IbiMM.Btu (O, Based) - 2.53 2.61 2.42 2.54 2.63 272!
|COAL ANALYSIS: | ]
% Carbon 78.87. 78.87 78.87; 78.37 78.56 78.56
1% Hydrogen 5.04, 5.04 5.04, 504 5.06 5.06/
% Nitragen 1.58 1.58 1.58 1.53 1.57 1.57]
% Sulfur 1.88 1.86 1.86 1.86 1.88 1.88
% Oxygen 5.42 5.42 5.42 5.42 5.68 5.68/
% Ash 7.23 7.23 7.23 7.23 7.25 7.25,
|* Volatile Matter 38.50 38.50 38.50 38.50 38.51 38.51,
| 3tuitb 13990 13990 13990 13990 13984 13984
Carbon Convaersion 99.90%; 99.90% 99.30% 99.30% 99.90% 99.90%
Caiculated Fead Rate, Ib/hr {dry) 50709 47754 50324 43628 52681 49040/
|F ~Factor gasoi 9850 ¥ 9850 9850 9818 9818
|Moisture 8.40% 8.40% & 6.40% 8.40% 6.20% 6.20%
Calculated F - Factor Firing Rats, lb/hr—dry 104837 99327 i 104041 100938 108786 101981
Calcutated F - Factor Firing Rats, lb/he-wet 111792 | 1061195 111155 107837 115976 108722
ASH ANALYSIS: |
% Ash 97.55 97.29 ~——— 97.55! @ —-—-
1% Carbon 1.61 211 -——— 1.88 -———
| % Suttur 0.49 0.42 -——— 0.42 -— i
(Calculated MWe Rating 148 147 143 £ 154 144
2 -Ouc =93

QO APPRESS TACKUMLLAGENVOUST
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TABLE 8

SOUTH SIDE ESP INLET AND OUTLET PARTICULATE SUMMARY

Test 1 Test2 Test 3 Avg PRSD
Date 10/19 10119 10/20 — —
Inlet, Ib/hr 3437 3110 3500 3349 6%
Inlet, gr/dscf 2.429 2.181 2.372 2.327 6%
inlet, Ib/MM Btu 4.68 4.26 4.60 4.51 5%
Qutlet, ib/hr 3 3 2 3 5%
Outlet, gridscf 0.002 0.002 0.002 0.002 <5%
Qutlet, Ib/MM Btu 0.004 0.004 0.003 0.004 <5%
ESP Efficiency, mass 99.91 99.90 99.94 99.91 —
ESP Efficiency, conc. 99.92 99.91 99.92 99.91 -
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TABLE 9

NYSEG MILLIKEN STATION ESP INLET & QUTLET PARTICLE SIZE DATA

SOUTHERN RESEARCH FIVE STAGE CYCLONE SAMPLING SUMMARY

PLANT — Milliken Station DATE - Qctober 17, 1995
LOCATION - ESP INLET UNIT 2 — NORTH TIME - 1240—1400
TABULAR PRESENTATION OF CYCLONE DATA
STAGE Dgq MASS MASS% | CUM% | GR/DSCF | dM/dLOGdp | GMD LBS/HR
1 7.5 5.4770 75.39 24 .61 2.11E+00 1.88E+00 27.5; 3165.5
2 3.5 1.3619 18.75 5.86 5.25E-01 1.58E+00 5.1 787.1
3 2.5 0.2514 3.46 2.40 9.69E—02 6.40E--01 3.0! 145.3
4 1.1 0.0944 1.30 1.10 3.64E-02 1.04E-01 1.7 54.6
5 0.84 0.0329 0.45 0.65 1.27E-02 5.24E--02 0.8 19.0
Filter 0.32 0.0472 0.65 — 1.82E-02 6.0SE—02 0.45 27.3
TOTALS 7.2647 100.00 2.80 4199
acfm = 0.837 MMD = 11.0 um
% 1SO = 98.1 GSD = 23um
% H,0 = 5.6 % < 10um= 47%
ANDERSEN SEVEN STAGE IMPACTOR SAMPLING SUMMARY
PLANT - Milliken Station DATE - October 17, 1995
LOCATION - ESP OUTLET UNIT 2 — NORTH TIME - 1336—1655
TABULAR PRESENTATION OF IMPACTOR DATA
STAGE Dsy MASS MASS % | CUM% GR/DSCF dM/dLOG dp | GMD LBS/HR
PRE 7.6 0.0060 20.69 79.31 6.52E-04 5.82E-04 27.52 0.903
1 4.5 0.0051 17‘59i 61 '72i 5.54E-04 2.41E—-03 5.81 0.767
2 2.8 0.0051 ; 17.59i 44 14 5.54E—-04 2.82E—03 3.55 0.767
3 1.8 0.0060" 20.69 23.45 6.52E—04 3.40E-03 2.27 0.903
4 1.1 0.0012 4.14 19.31 1.30E-04 6.07E-04 1.42 0.181
s 0.73 0.0017 5.86 13.45 1.85E-04 1.01E-03 0.90 0.256
6 0.44 0.0010 3.45 10.00 1.09E-04 4.86E-04 0.56 0.150|
7 0.18 0.0008 2.76 7.24 8.69E—-05 2.35E-04 0.28 0.120|
Filter 0.09 0.0021 7.24, ——— 2.28E-04 7.58E—-04 0.13 0.316:
I
TOTALS 0.0290!  100.00 ! 0.0031 4.4
actm = 1.135 MMD = 3.4um
% ISO = 6.3 GSD = 3.3um
% H,0 = $8.0 % < 10um= 88%

QCAAPPRESISTACKINYSFGOMPR~1
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TABLE 10

NYSEG MILLIKEN STATION ESP INLET & OUTLET PARTICLE SIZE DATA

SOUTHERN RESEARCH FIVE STAGE CYCLONE SAMPLING SUMMARY

PLANT - Milliken Station DATE - October 18, 1995
LOCATION -~ ESP INLET UNIT 2 — NORTH TIME - 1018—1140
TABULAR PRESENTATION OF CYCLONE DATA
STAGE Dey MASS MASS % | CUM % GR/DSCF dM/dLOG dp | GMD LBS/HR
1 7.5 5.0734 79.26 20.74 ] 1.90E+00 1.68SE +00 27.3 2855.4
2 3.5 1.0465 16.35 4.40! 3.92E-01 1.18E+00 5:1 589.0
3 2.5 0.1800 2.81 1.58 6.74E—-02 4.4BE-01 2.9 101.3
4 1.1 0.0435 0.68 0.90 1.63E-02 4.63E-02 1.6 245
5 0.62 0.0205 0.32 0.58 7.68E—-03 3.15E-02 0.8 11.5
Filter 0.31 0.0374 0.58 ——— 1.40E—-02 4.65E—-02 0.44 21.0
TOTALS 6.4013 100.00 2.40 3603
acfm = 0.859 MMD = 11.5um
% ISO = 100.8 GSD = 2.4um
% H,0 = 5.1 % < 10um= 47%
ANDERSEN SEVEN STAGE IMPACTOR SAMPUNG SUMMARY
PLANT - Milliken Station DATE - October 18, 1985
LOCATION - ESP OUTLET UNIT 2 — NORTH TIME - 1345-1724
TABULAR PRESENTATION OF IMPACTOR DATA
STAGE Dsp MASS MASS % | CUM % GR/DSCF dM/dLOG dp | GMD LBS/HR
| PRE 7.3 0.0036 14.57 85.43 4.30E—-04 3.79E-04 27.08 0.604
1 1 4.3 0.0024t 9.72 75.71 2.87E-04 1.23E—-03 5.60 0.403
2 2.7, 0.0034. 13.77] 61.94  4.07E-04 2.07E-03| 3.41 0.571
3 1.8 0‘0055‘; 22.27 39.68 6.58E—-04 3.46E-03 2.19 0.923
i 4 1.1 0.0016 6.48I 33.20 1.91E-04 8.86E—04 1.37 0.268:
i B 0.69 0.0018 7.29: 25.91 2.15E-04 1.14E-03 0.86 0.302
I 6 0.42 0.0013 5.26 20.65 1.55E—-04 7.09E—04 0.54 0.218:
7 0.17 0.0014 5.67i 14.98 1.67E-04 4.28E-04 0.27 0.235
Filter 0.08 0.0037. 14.98 - —— 4.42E-04 1.47E-03 0.12 0.621
|
! |
i TOTALS 0.0247° 100.00 0.0030 4.1,
acfm = 1.171 MMD = 2.0um
% ISO = 6.6 GSD = 3.2um
% H,0 = 97.7 % < 10um= 92%
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TABLE 11

NYSEG MILLIKEN STATION ESP INLET & OUTLET PARTICLE SIZE DATA
SOUTHERN RESEARCH FIVE STAGE CYCLONE SAMPLING SUMMARY

PLANT - Milliken Station DATE - October 19, 1995
LOCATION - ESP INLET UNIT 2 — SOUTH TIME -~ 1120-1250

TABULAR PRESENTATION OF CYCLONE DATA

STAGE Dgn MASS MASS % | CUM% | GR/DSCF dM/dLOG dp | GMD | LBS/HR
| :
1 7.2|  5.4758 85.19 14.81, 2.04E+00 1.79E+00;  26.9]  2899.5
2 3.3 0.6664 10.37 4.44 2.48E-01 7.34E-01 4.9 352.9
3 2.3 0.1634 2.54 1.90 | 6.09E-02 3.97E-01 2.8 86.5
4 1.0 0.0652 1.01 0.89: 2.43E-02 6.88E—-02 1.6 34.5
5 0.59 0.0201 0.31 0.58 7.4BE-03 3.09E~02 0.8 10.6
Fiiter 0.30 0.0370 0.58 —_ 1.38E—-02 4.58E-02 0.42 19.6
TOTALS 6.4279 100.00 2.40 3404
acfm = 0.880 MMD = 11.5um
% 1SO = 107.1 GSD = 2.3um
% H,0 = 7.3 % < 10um= 47%
ANDERSEN SEVEN STAGE IMPACTOR SAMPLING SUMMARY
PLANT - Milliken Station DATE - October 19, 1995
LOCATION - ESP OUTLETUNIT 2 -~ SOUTH TIME - 1235-1540

TABULAR PRESENTATION OF IMPACTOR DATA

STAGE Dxa MASS MASS % | CUM% | GR/DSCF dM/dLOG dp | GMD {BS/HR
PRE 7.3 0.0035 15.42 84.58, 4.15E-04 3.66E—04; 27.08 0.582
1 4.3 0.0018 7.93 76.65. 2.14E-04 9.14E—04: 5.60 0.299
2 2.7 0.0033 14.54 62.11 | 3.91E—-04 1.99E-03 3.41 0.549
3 1.8 0.0037 16.30 45.81 4.39E-04 2.31E-03 2.19 0.616
4 1.1 0.0028 12.33 33,48, 3.32E-04 1.54E-03 1.37 0.466,
5 0.69 0.0015 6.61 26.87: 1.78E~04 9.44E-04 0.86 0.250
6 0.42 V.0007 3.08 23.79  8.30E-05 3.78E—04 0.54 0.116
7 0.17 0.0016 7.05 16.74° 1.90E-04 4.88E—04 0.27 0.266
Filter 0.09 0.0038 16.74 —~——| 4.51E—04 1.50E—03 0.12 0.632
i
iL TOTALS 0.0227 100.00 | 0.0027 3.8
actm = 1.168 MMD = 2.0um
% [SO = 6.8 GSD = 3.0um
% H,0 = 98.5 % < 10um= 92%
O \APPRES\STACKINYSEG\PS--3 . 11/01/95
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TABLE 12

NYSEG MILLIKEN STATION ESP INLET & CUTLET PARTICLE SIZE DATA

SOUTHERN RESEARCH FIVE STAGE CYCLONE SAMPLING SUMMARY

PLANT - Milliken Station DATE - October 20, 1995
LOCATION -~ ESP INLET UNIT 2 — SOUTH TIME -~ 13001430
TABULAR PRESENTATION OF CYCLONE DATA
 STAGE Dgq MASS MASS % | CUM% | GR/DSCF dM/dLOG dp | GMD LBS/HR |
i 1 7.3 5.3029 81.43 18.57 i 2.04E+00 1.80E+00 271 2966.0:
E 2 3.4 1.0007 15.37 3.20. 3.85E-01 1.14E+00 5.0 559.7,
3 2.4 0.1397 2.14 1.06 5.37E-02 3.56E-01 2.8 78.1,
4 1.1 0.0298 0.46 0.60 1.15E-02 3.23E-02 1.6 16.7
5 0.60 0.0107 0.16 0.43 4,10E-03 1.68E-02 0.8 6.0
Filter 0.30 0.0283 0.43 ——— 1.09E~02 3.62E—02 0.43 15.8
TOTALS 6.5121 100.00 2.50 3642
acfm = 0.887 MMD = 11.5um
% SO = 10%.4 GSD = 2.4um
% H,0 = 8.1 % < 10um= 47%
ANDERSEN SEVEN STAGE IMPACTOR SAMPLING SUMMARY
PLANT - Milliken Station DATE - October 20, 1595
LOCATION - ESP OUTLET UNIT 2 — SOUTH TIME - 11211425
TABULAR PRESENTATION OF IMPACTOR DATA
STAGE Dxp MASS MASS % | CUM% GR/DSCF dM/dLOG dp | GMD | LBS/HR
| PRE 6.9 0.0035 14.29 85.71 4.04E-04 3.49E~-04] 26.36 0.580
T 4.0/ 0.0023 9.39 76.33] 2.65E-04 1.11E-03;  5.27 0.381,
2 2.5, 0.0032 13.06. 63.27 3.69E~04 1.88E-~03 3.19 0.530;
3 1.7 0.0059 24.08 39.18 6.81E—-04 3.64E-03 2.05 0.978
4 t.0 0.0044 17.96 21.22; 5.08E-04 2.33E—083: 1.28 0.729
5 0.63 0.0025 10.20 11.02 2.88E-04 1.45E—-03 0.80 0.414
6 0.33 0.0016 6.53 4:49 1.85E-04 8.70E~-04 0.50l 0.265
7 0.15 0.0006 2.45 2.04 6.92E-0S 1.62E—-04 0.24 0.099
Filter 0.07 0.0005 2.04 ———!| 577E-05 1.92E—-04 0.10 0.083
TOTALS 0.0245 100.00 0.0028 4.1
acfm = 1.222 MMD = 2.2um
% SO = 71 GsD = 2.7 um
% H,0 = 98.9 % < 10um= 95%
11/01/Q8

ONAPPAESISTACKINYSEGYPS -4
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TABLE 13

SUMMARY OF PARTICLE SIZE SAMPLING DATA

North Inlet South Inlet Avg |
ESP Inlet Data:
Test Date 10/17 10/18 10/19 10/20 -
Mass Median Diameter, pm 11.0 11.5 11.5 11.5 11.4
GSD, ym 2.3 2.4 2.3 24 2.4
%PM,, 47% 47% 47% 47% 47%
ESP Qutlet Data:
Test Date 10/17 10/18 10/19 10/20 —
Mass Median Diameter, pm 3.4 2.0 2.0 2.2 24
GSD, ym 3.3 32 3.0 27 3.1
%PM,, 88% 92% 92% 95% 92%
TABLE 14
ESP REMOVAL BY PARTICLE SIZE
ESP Inlet ESP Outlet Particulate

Size Interval _gridscf gridscf Removal Efficiency
North Side
<1um 0.0229 0.0008 96.51%
1umto2um 0.0259 0.0006 97.68%
2umto 5 um 0.3884 0.0011 99.72%
5 umto 10 um 0.7434 0.0007 99.91%
> 10 um 1.3310 0.0003 99.98%
Net Particulate 2.51 0.0035 99.86%
South Side
<1um 0.0163 0.0005 96.93%
1umto 2 um 0.0305 0.0004 98.69%
2umto 5 um 0.3508 0.0005 99.86%
Sumto 10 um 0.7015 0.0003 99.96%
>10 um 1.2395 0.0002 99.98%
Net Particulate 2.34 0.0019 99.92%
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TABLE 15

ESP INLET AND OUTLET SO, CONCENTRATIONS

10/17/95 10/18/95
Inlet | Outlet | Inlet Inlet | Outle Inlet Outlet | Outlet
(am) (am/pm) | (pm) {am) t (pm) (pm, 1) | (pm,2)
{am)
North
ppmv, (duct) 1103 1015 1124 1134 | 1134 1164 1165 1199
ppmv, (0% O.) 1507 1424 1566 1548 | 1590 1633 1656 1681
Ib/hr 1680 1577 1781 1829 | 1781 1877 1817 1911
Ib/MM Btu 2.33 2.20 2.42 239 | 246 2.53 2.56 2.60
10/19/95 10/20/95
Inlet | Outiet | Inlet { Qutlet | Inlet Outlet
(am) | {am) | (pm) | (pm) | (am) | (pm)
South
mv, (duct) 1187 | 1154 1118 1139 1228 | 1205
ppmv, (0% O.) 1632 | 1675 1558 1631 1700 { 1750
Ib/hr 1853 | 1812 1761 1791 2000 | 1935
Ib/MM Btu 2.52 260 2.41 2.53 2.63 2.71




TABLE 16

Milliken Unit #2 North Duct SO, Sampling

TEST # | #2 | #3 #4 #1 1 &2 #3 #4
DATE 10/17/95 1G/17/95,10/18/9510/18/95 | 10/17/95 i 10/17/95 | 10/18/95 10/18/95:
START TIME 1110 1545 0936 1305 1110 1420 0930 1420
! END TIME 1210 1645 1036 1405 1210 1520 1030 1520
1LOCATION ESP Iniet Samples ESP Qutlet Samples
METER VARIABLES i
I SAMPLE TIME {min] 60 60 60 60 60 60 60 60!
| BAROMETRIC PRESSURE [* Hg} 29.70 20751 2083 29.51 29.70 29.75 29.53 29.49
' SAMPLE VOLUME [ft7] 5.60 5.77 | 6.05 5.66 5.27 5.43 5.30 5.36
1METER TEMPERATURE [* F] Q3.5 100.0 112.0 110.0 83.4 95.0 111.3 109.4
; ORIFICE PRESSURE [" H. O] 0.02 0.02 | 0.02 0.02 0.02 0.02 0.02 0.02
1Y FACTOR 1.022 1.022 1.022 1.022 0.990 Q.98C 0.990 0.8%0
DSCF SAMPLED 5.417 5.526 5.631 5,283 4.940 ; 5.083 4,784 4.848
| CONDENSER TEMP [° F] 135 138 140 142 145 145 “138 138
% CC/MIN @ COND 2881 2954 3020 2842 267 2749 2557 2591
DUCT OXYGEN [%] 5.90 6.30 5.10 8.10 6.20 8.20 6.40 5.95
DUCT TEMP DURING TEST [* F] 292 293 305 282 - 204 281 283 2908
SO, in IMPINGERS
Ib/dsct 1.76E-04 {1.72E-04 |1.95E-04 |1.64E-04 |1.64E—~04 |1.76E~04 {1.80E—-04 |1.93E 04
ppmv, As Sampied 1061 1040 1180 988 990 1062 1087 1167
ppmv, @ 0% Oxygen 1478 1489 1561 1614 1533 1530 1566 1632
ppmv, @ Duct Conditions 1061 1040 1180 988 1078 1076 1087 1167
.- {e %))
S0, in PROBE
Ib/dsct 2.72E-07 (1.64E~-07 |3.02E~07 [2.79E-07 [2.07E-07 |2.9CE~07 |2.61E—07 [4.92E-07
ppmv, As Sampled 1.3 0.8 1.5 1.4 1.0 1.4 1.3 2.4
ppmv, @ 0% Oxygen 1.8 1.1 1.9 22 1.5 2.0 1.8 33
ppmv, @ Duct Conditions 1.3 0.8 1.5 1.4 1.1 1.4 1.3 2.4
SO, in CONDENSER
| lb/dsct 1.28E~061.46E-06 |1.88E—06 |1.356—06 [6.21E ~07 {1.14E—06 [1.40E—06 {1.38E~-06:
| ppmv. As Sampled 8.2 7.1 9.1 6.5 3.0 55 6.8 6.7
| ppmv. @ 0% Oxygen 8.6 10.1 12.0 107 4.6 7.9 9.8 9.3
ppmv, @ Duct Conditions 6.2 7.1 9.1 6.5 3.3 5.6 6.8 67
GAS PHASE SQ, [Ib/dscf] 1.56E-06|1.626-06 |2.1BE—-06 |1.63E-06 |8.28E—07 |1.43E-06 |1.66E ~06 {1.87E—-06
| GAS PHASE SO, [Duct ppmv] 7.5 7.8 10.5 7.9 4.4 7.0 8.0 9.1
GAS PHASE SO, 0% OXYGEN 10.4 11.2 13.9 12.9 6.2 10.0 11.6 12.7
! % S0, in TOTAL SO, 0.70% 0.75%‘ O.BB%-r 0.79% 0.40%! 0.65%[ 0.73% 0.77%l
(1) — This sample notincluded in statistical analysis.
Data Summary | Inlet: Outlet:
Avg Gas Phass SO, [Nuct ppmv] 8.4 8.0
Standard Deviation 1.4 1.0}
PRSD 17% 1 s%i'
Avg Gas Phase SO, [0% O, ppmv] 121 11 .4i
Standard Deviation 1.6 1.4 |
PRSD 12.9% | 11 .Q%i
% S0, in Total SO 0.78% | 0.72%

M A



TABLE 17

Milliken Unit #2 South Duct SO, Sampling

{TEST #1 #2 #3 | #4 #1 | #2 #3 #4
|DATE 10/19/95 | 10/19/95 | 10/20/95 | 10/20/95 | 10/19/95 | 10/19/95 | 10/20/95 | 10/20/95
| START TIME 0930 1232 0945 1145 0910 1050 0825 1025
{END TIME 1030 1332 1045 1245 1010 1150 0925 1125
| LOCATION ESP Inlet Samples ESP Outlet Samples
f METER VARIABLES } | ;
| SAMPLE TIME [min] 60 60 ' 60 60 ; 60 60 60
| BAROMETRIC PRESSURE [" Hg] 29.65 29.60 29.46;  29.46 29.65 29.64 29.47 29.46|
| SAMPLE VOLUME [t '] 4.90 5.52 5.65 ‘ 6.03 6.58 6.07 6.23 6.11!
| METER TEMPERATURE [° F] 82.3 78.6 113.9 104.8 88.6 90.0 115.2 115.9:
| ORIFICE PRESSURE [*H,0] 0.02 0.02 a.02 0.02 0.02 0.02 0.02 o.oz:'
| Y FACTOR 1.022 1.022 1.022;  1.022 0.990 0.990 0.990 0.950
| DSCF SAMPLED 4,830 5.469 5.229 5.671 6.211 5.713 5.574 5.459
| CONDENSER TEMP [° F] 138 138 140 140 138 137 138 140
{CC/MIN @ COND 2581 2923 2804 3041 3319 3048 2979 2927
DUCT OXYGEN [%] 5.80 8.20 6.90 8.00 6.40 6.70 6.90 7.20
DUCT TEMP DURING TEST [° F] 299 276 297 284 289 287 296 292
80,
SO, in IMPINGERS
Ib/dsct 1.9CE—-04 |1.63E~04 [1.77E~04 1.68E-04 [1.73E-04 [1.79E~04 [1.78E~04 | 1.83E—04
ppmv, As Sampled 1151 8985 1070 1018 1046 1081 1077 1108
ppmv, @ 0% Oxygen 1583 1621 1598 1649 1507 1591 1608 1690
ppmv, @ Duct Conditicns 1151 985 1070 1018 1046 1081 1077 1108
. S 80
1 SO, in PROBE
| tordsct 6.16E—07 [2.62E-07 {3.16E-07 |3.69E —07 |3.55E~07 |2.89E ~07 {3.36E-07 |3.64E—07
1 ppmv, As Sampled 3.0 1.3 1.5 1.8 1.7 1.4 1.8 1.8
| ppmv, @ 0% Oxygen 4.1 2.1 2.3 29 2.5 2.1 24 2.7
f ppmv. @ Duct Conditions 3.0 1.3 1.5 1.8 1.7 1.4 1.6 1.8
180, in CONDENSER
| Ib/dsct 1.485-06 |1.09E-06 |1.56E~06 ;1.26E-06 |1.21E-06 [1.18E—06 {1.44E—06 1.23E-06;
’ pPmMy, As Sampled 7.2 5.3 7.5 6.1 58 5.7 7.0 8.0,
| ppmv. @ 0% Oxygen 9.9 8.7 1.3 9.9 8.4 8.4 10.4 9.1
i ppmv, @ Duct Conditions 7.2 5.3 7.5 6.1 5.8 5.7 7.0 8.0
| GAS PHASE SO, [Ib/dscf 2.1CE-06 [1.35E-06 |1.88E~06 [1.63E—06 |1.56E—06 [1.47E—06 [1.78E~06 |1 60E-06
| GAS PHASE SO, [Duct ppmv] 10.1 6.5 9.1 7.9 7.6 7.1 8.6 7.7
i GAS PHASE 50,, 0% OXYGEN 14.0 10.7 13.5 12.8 10.9 10.4 12.8 11.84
i : |
1% S0, in TOTAL SO, 0.87% i 0.66% 0.84%, 077%| 0.72% 0.65% O 79%  0.69%;
Data Summary | inlet! Qutlet;
Avg Gas Phase SO, [Ductppmyv] i 8.4; | 7.7]
Standard Deviation | 1. 6] 0.6;
PASD 18% | 8%,
Avg Gas Phase SO, (0% O, ppmv] é 12.8 ' 11 -5,
Standard Deviation | 1.4 ’ 1.1 |
PRSD i 11.3% 9.2%:
% SO_in Total SO__ | 0.79%! 0.71%!
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TABLE 18

ESP INLET AND OUTLET SO, MEASUREMENTS

Inlet (4 Samples) Outlet (3 Samples)
Average SDEV Average SDEV

North

Flue Gas Temp, °F 293 9 287 9
Flue Gas O, % 6.3 1.2 6.2 0.2
Gas Phase SO,, ppmv (duct) 8.4 1.4 8.0 1.0
Gas Phase SO,, ppmv (0% O.) 12.1 1.6 11.4 1.4
SO,, ppmv (duct) 1070 81 1105 55
SO,, ppmv (0% O,) 1535 64 1576 52

% SO, in total SOx 0.78 0.08 0.72 0.06

Inlet (4 Samples) Outlet (4 Samples)
Average SDEV Average SDEV

South

Flue Gas Temp, °F 289 11 291 4
Flue Gas O,, % 7.2 1.1 6.8 0.4
Gas Phase SO,, ppmv (duct) 8.4 1.6 7.7 0.6
Gas Phase SO., ppmv (0% O.) 12.8 1.4 11.5 1.1
SO,, ppmv (duct) 1056 72 1078 25
SO, ppmv (0% O.,) 1615 26 1599 75

% SO, in total SOx 0.79 0.09 0.71 0.06
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TABLE 19

ASH RESISTIVITY SUMMARY

Date Port Temp, °F Resistivity, ohms

North

Run 1 10/17 B 297 4.49 x 10'°
Run 2 10117 D 291 3.90 x 10"
Run 3 10/17 F 288 2.09 x 10"
Run 4 10/17 H 299 2.68 x 10"
Run § 10/17 J 289 3.02 x 10"
Run 6 10/17 L 278 1.72 x 10"
Run 7 10/18 B 302 1.39 x 10"
Run 8 10/18 D 293 474 x 10"
Run 9 10/18 F 297 423 x 10"
Run 10 10/18 H 305 3.86 x 10"
Run 11 10/18 J 297 3.30 x 10°
Run 12 10/18 L 278 1.37 x 10"

Date Port Temp, °F Resistivity, ohms

South

Run 13 10/18 B 289 2.02 x 10"
Run 14 10/19 D 299 2.93 x 10"
Run 15 10/19 F 293 3.87 x 10"
Run 16 10/19 H 277 2.07 x 10"
Run 17 10/19 J 295 3.43 x 10"
Run 18 10/19 L 304 3.69 x 10"
Run 19 10/20 B 295 2.20 x 10"
Run 20 10/20 D 302 467 x 10"
Run 21 10/20 F 292 1.98 x 10"
Run 22 10/20 H 280 2.29 x 10"
Run 23 10/20 J 300 2.25x 10"
Run 24 10/20 L 300 2.58 x 10"
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ESP Inlet Sampling Ducts

34 ! 34'
4 [, l 4 [
L4 | - —p
X 35" X X X X X ! X 35" X X X X X
|
X 21" X X X X X ! X 21" X X X X X 3.5
|
X 7" X X X X X ( X 7" X X X X X
F,OrtLll_FLIL_Il_JLIL_Jl_II,I{_lL_}LJ|LILJI_IL_JLJIJLJLIlJLIUI_I
D A C E G | K ! A C E G | K
1
|
|
|
- | -
North Side : South Side
|
|
|
]
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D A C E G | K I A C E G | K
Nn oo on A Qn o0 M0 lﬂﬂﬂﬂi‘lﬂﬂ[‘lﬂl‘lﬂ
X 7" X X X X X i X 7" X X X X X
|
X 21" X X X X X ! x 21" X X X X X 35
|
X 35" X X X X X | x 35" x X X X X
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d [ —»
| L4 [‘ L g
34' : 34'

ESP Outlet Sampling Ducts

Total Ports Sampled per Duct- 6
Total Points Sampled per Duct- 18
Cross-Sectional Areas - 119 sq ft

Figure 1 - Milliken Unit #2 ESP Sampling Locations

O \APPRES\STACK\NYSEGS\PORTS
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EPA Method 17 Particulate Sampling Trains

(ESP Inlet Sampling with Ceramic Thimble)

TC

Ne=—=

Tygon
Tubing
To Pump

[ l&Metef

<>

<

Pitot

Probe Assembly
Stainless Steel Nozzle
In-Stack Filter Thimble Assembly
Ceramic Filter Thimble
Pitot Tube
Stack Thermocouple

Impinger Assembly

#1 & 2-3%H,0,
#3 - Blank
#4 - Silica Gel

(ESP Outlet Sampling with Quartz-Fiber Filter Disk)

Tygon
J—— TC Tubing
To Pump
/\ l " & Meter
=

Pitot

Probe Assembly

Stainless Steel Nozzle

In-Stack 63 mm Filter Assembly
63 mm Quartz-Fiber Filter

Pitot Tube

Stack Thermocouple

Impinger Assembly

#1 & 2 -3% H,0,
#3 - Blank
#4 - Silica Gel

Figure 2 - Schematics of Particulate Sampling Trains
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Air-Tight Condenser/
Fitting I Heated Quartz Probe Glass Wool

.| -
Quartz I TC Tq
Plug

500 F T
140 F
Water [~ I B
Bath
Flow
Meter Tygon
] ‘ Tubing
4.8
= A UL
p——
Oxygen  Dry Test Sample Impinger Assembly
#1 & 2 [H,0,
Analyzer Gas Meter Pump %3 Blank
#4 Silica Gel

Figure 3 - CONSOL R&D SO, Sampling Train
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APPENDIX A

Milliken Unit #2 Operating Conditions

10/17/95
10/18/95
10/19/95
10/20/95



NYSEG - Milliken Unit #2 Operating Data
October 17, 1995

v | ESP Inlet Gas Avg Coal | Station | %0, at | Avg
- Time | Gas Flowi Temp, °F , ppmv, Flow, tph Net MW | Econ. Exit | Opacity
| KACFM | i SO, | | ! ;
| 0800 491] 285, 1006, 54.60] 1487 3.98] 2.54
. 0900 490 286 1004 54.61 148.2 4.00 3.62!
. 1000 490 288" 991 5460, 1482 3.98 3.77,
1100 493. 290 1004, 54.60/ 1478, 3.98 4.07
- 1200 | 492! 290, 1008 54.60 1486 3.98 3.89;
I 1300 | 490 291 1038 54.60, 1482 3.98. 3.38!
;1400 498 293 991, 54.60  148.1 3.98, 1.97
| 1500 495 295, 1002 54.60 148.7 4.00 1.77
4 1600 492 297, 1009 54.60 1487 4.00 2.65
1! 1700 495 298| 1021 54.60 149.0 4,02 1.81
11800 493 297 1021 54.59 148.9 4.08 1.28
1 Avg 493 282] 1009 54.60 1485 4.00 2.80
| SDEV 3 5 14 0.00 0.4 0.03 0.99
| PRSD 0.5% 1.6%:  1.4% 0.0%! 0.3% 0.8%| 356%
October 18, 1995
ESP Inlet Gas Avg Coal | Station %0, at i Avg
Time |Gas Flow | Temp, °F | ppmv, | Flow, tph: Net MW : Econ. Exit | Opacity
kACFM SO, |
0800 492 294 1044 53.99 148.1 4.10] 2.62
0900 499 294 1020 53.99 148.1 4.08 2.23
1000 500 297| 1024 53.99 148.6 4.11 2.77
1100 502 300 1028 54.00 148.2 4.11 2.94
1200 4396 300/ 1036 54.00 148.3 4.09: 2.70
1300 500 302 1014 53.99 148.2 408 2.67i
1400 503, 303, 1012, 53.99 148.3 411, 2.37,
1500 505 304! 1008, 5399, 1483 4.09, 1.72
1600 502 304, 1025, 54.00 148.9 i 4.09' 1.55,
1700 502 306! 1035; 53.99 149.0 4.10) 1.48]
1800 504 ! 306! 1013/ 54.01 148.9! 4.10] 3.03!
| Avg 500 301 1024 5399, 1484 4.10, 2.37,
! SDEV 4 4 11 0.01 0.3, 0.01 0.56
PRSD 0.7%. 1.4%  1.1% 0.0%'  0.2%! 0.2%'  23.4%
C8-Nov~35

ONAPPRES\STACKINYSEGSS\COND -1




NYSEG ~ Milliken Unit #2 Operating Data
October 19, 1995

| ESP Inlet Gas Avg Coaili Station | %O, at | Avg |
Time | Gas Flow | Temp, °F i ppmv, | Flow, tph, Net MW | Econ. Exit | Opacityf
KACFM . so, | } |
0800 495 2937 1006 53.99 146.6 411 4.62
| 0900 491 | 294. 996 53.99 146.6 4.09; 4.35!
| 1000 4921 295. 985 53.99 147.0 4.10, 4.33
I 1100 497 296. 997 54.00: 1471 4.08, 3.77!
1200 499, 296. 980 54.01) 1481 410/ 313
1 1300 502 298 989 5398 1482 410 307,
| 1400 498 300 967 53.98) 1483 410 3.10,
1 1500 503 301 973 53.98, 1483 410 2.45
] 1600 502 302 978 54.00 148.3 4.11 2.55
i 1700 502 303 991 53.98) 148.2 4.09 2.65
f 1800 499 303 971 54.01 148.0 4.10 3.08
[ Avg 498 298 985 53.99 147.7 4.10 3.37
| SDEV 4 4 12 0.01 0.7 0.01 0.77
_PRSD 0.8% 1.2%)  1.2% 0.0% 0.5% 0.2%| 22.9%
October 20, 1995

I ESP Inlet Gas Avg Coal] Station | %O, at Avg

| Time | Gas Flow | Temp, °F | ppmyv, | Flow, tph| Net MW | Econ. Exit Opacity
kACFM SO,

0800 502 300 1012 54.00 147.9 410 1.67
| 0900 499 209! 1016 53.99 147.9 4.09 1.19
I 1000 498 299 1040 54.01 147.8 4.10 1.31
1 1100 505 301 1044 54.00 1481 4.10 1.32)
1200 503 302| 1034 5399, 1481 4.09 1.14
1300 | 501 303° 1024 53.99) 1475 4.11 1.37]
| 1400 | 502 304, 1022 53.99; 1474 4.10 1.48,
1 1500 501 305: 1021 54.00, 147.4 4.06 1.20;
| 1800 504 | 305; 1018, 5400, 1477 3.80 1.99
| 1700 502 305 1008 53.99 147.4 3.80 2.08
| 1800 497 | 304! 1003 54.00, 147.8 3.80 1.73i
I Avg 501 302, 1022] 5400; 1477 4.01 1.50]
| SDEV 2 2. 13 0.01 0.3! 0.14 0.33
| PRSD 0.5% 0.8%'  1.3% 0.0% 0.2% 3.4%| 21.7%
08-Nov-95

ONAPPRES\STACK\NYSEGIS\COND -2



Milliken Unit #2 Operating Data
October 17, 1995

600

300 -

200 -

100

Gas Flow, kACFM

.......................................... P S S P,

Net Station MW

0800 1000 1200 1400 1600 1800 -

Time




Milliken Unit #2 Operating Data
October 18, 1995
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Milliken Unit #2 Operating Data
October 19, 1995
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Milliken Unit #2 Operating Data
October 20, 1995
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APPENDIX B

Cumulative and Differential Particle Size Graphs

10/17/95 Inlet & Outlet Data
10/18/95 Inlet & Outlet Data
10/19/95 Inlet & Outlet Data

10/20/95 Inlet & Outlet Data



CUMULATIVE PERCENT LESS THAN

d MASS/d LOG dp

PARTICLE SIZE DISTRIBUTIONS — OCTOBER 17, 199!
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CUMULATIVE PERCENT LESS THAN

d MASS/d LOG dp

PARTICLE SIZE DISTRIBUTIONS — OCTOBER 18, 199
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CUMULATIVE PERCENT LESS THAN

d MASS/d LOG dp

PARTICLE SIZE DISTRIBUTIONS — OCTOBER 19, 199
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CUMULATIVE PERCENT LESS THAN

d MASS/d LOG dp

PARTICLE SIZE DISTRIBUTIONS — OCTOBER 20, 199!
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APPENDIX C

Ash Resistivity Field Data Sheets

North ESP Inlet South Esp Inlet

Port B Port B
Port D Port D
Port F Port F
Port H Port H
Port J Port J

Port L Port L



TYPICAL POINT FLARE PROBE DATA

e .
LocaTIon Fatek Yo 3 paT A LAYER THICKNES % N9 e
TIME D‘?.QO patE D /97 - 95 TEST NO. |
convrzons _vore ot B etk D
STARTING READING 5§/ % 4 (GH1 U.t¥3 ~ ?:‘f?XlO'
ENDING READING ___Y,02 faveeBpenke Ki k. d
Lun fore L
SAMPLE COLLECTION 7O win
TIME VOLTAGE (KV) CURRENT (AMPS) FROBE TENP (“®XC)  CAS TEMP.
) 1D A 2,00 /44
) ;13 X3 12X /4SS
40 ENEY /¢ 3 /75 R
Y- W2 [54 [ e ——
LD 13637 L2 X 147
1 HO 1391 TN 142 _
V-1 DATA __SPARK DATA
Current | Voltage |(Volts) v I E
NA Clean Dirty . 100
. 200
500 a4 | 1573 . 300
400
600 yadl JI.92 500
600
700 791 /I T 700
_ 800
800 /0 39 2453 900
1000
900 )D921 1270 1100
1200
1000 1003 11323 2.0~ 1300
- 1400
1100 3O 1 73¢9 1500
1600
1200 LSS | 14,12 1700
- 1800
1500 125y | 1509 1900
‘ - 2000
2000 157 | /&5 2100
. 2200
3000 JSHL | 908 2300
2400
4900 1) Ol 20 A4 2500
) 2600
2700
2800
2900
3000
GAS TEMP (C)

Ruon (



TYPICAL POINT PLANE FPROBE DATA

LocaTION Zalel fo0 E5f
pate O -]T7-9¢

LAYER THICKNES 146G

TEST NO. %1 Lat-0 []Q&L O

CONDITIONS NOTE UY\-\T *l

STARTING READING (. 32 (2K LAY (gj S 390 X 10 s

ENDING READING ‘/ 54
| §

TIME

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TEMP.
\9) 14.02 PRE I 5y
20 ;3 > LXE A
4o 13375 L /44
X ENTY L1 L8
V-1 DATA __SPARK DATA
Current [ Voltage|(Volts) v I E
NA Clean | Dirty 100
) 200
500 a,/ K ?.51 300
400
600 751 | go2l 500
9.96 600
700 ﬁ (O L7 700
800
800 /O | 11, 900
1000
500 0.3 (1,72 1100
. \‘\"\ 1200
1000 11O 122 1300
‘ 1400
1100 (5O | /R&E! 1500
1600
1200 1.£a | 13.0F 1700
1800
\1500 12571386 1900
3 - 2000
2000 /1ol | 1572 2100
_ 2200
3000 18,93 | (7.G( 2300
2400
4000 [ 701 | 192Y 2500
2500 i
2700 ‘
2800
2500
3000
GAS TEMP (C)

Roe ¢



\e 5 TYPICAL POINT PLANE PROBE DATA
$

o LOCATION Fnlel 40 ESP LAYER THICKNES /.84
TIME pate _JO-/7 94 1esT No. /Rt - F nogt
CONDITIONS sote _Un Tt * PN

2
STARTING READING & 3% @31 6.30@ /2207 x 18D

ENDING READING _4 H ¥

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TEND
3 1449 &-DZ 27
—_— 135,74 L5 147 A
17> "IHO 7 Fiva.4 L4 -
Lo IR r-X LleX N3
V-1 DATA _ SPARK DATA
Current Voltage {(Volts) v 1 E
NA Clean Dirty 100
200
500 g g3 9.3 300
400
600 7 N1 795 500
600
700 7.87 /1040 700
800
800 /0.34 | 10.94 900
_ 1000
900 10.76 | 153 1100
1200
1000 13 )1 90 N 1300
1600
1100 Y ki 12,36 1500
1600
1200 1177 | 2lal 1700
1800
1500 1223 | 13713 1900
g _ 2000
2000 1354 15.33 2100
2200
3000 )6, 13 /1753 2300
— 24600
sooo . | 17278 | 192l 2500
) 2600
2700
2300
2900
3000
GAS TEM? (C)




TYPICAL POINT PLANE PROBE DATA

LocaTIon Znked fo ESP LAYER THICKNES L5
TIME DATE _10-13 .97 TEST No.*l Pod'-H nora.+L
CONDITIONS vore Um0

STARTING READING ‘731 013 Y 9”@ S QL GF X100 e

ENDING READING 7,74

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) FROBE TEMP (°F) CAs TEp
D oY~ _%.Lg___ 2 IH 2 Y
_—l0 295 2
L e T in L 4k
—aC OX7 IO 2
V-1 _DATA SPARK DATA
Current Voltage [(Volts) Vv 1 E
NA Clean Dirty 100
.._ 200
500 56 | T/ 300
. - 400
600 O | 2573 : 500
600
700 D27 7,77 : 700
) 800
800 Tl &3\ 500
1000
900 730 | 8O 1100
_ A 1200
1000 18§ | 702 gq - 1300
1400
1100 £499 7.2& 1500
_ 1600
1200 g2/ 759 1700
1800
1500 738 | j033 1900
, _ 2000
2000 /1O,32 | /145 2100
2200
1000 1199 | 1319 2300
24600
4000 1330 | SFulkl 2500
25600
2700
2800
2900
3000
GAS TEM? (C)




TYPICAL POINT PLANE PROBE DATA

> o _
e A9 LOCATION Tl o £5P taver tHicknes .M 9
'\ TIME pate ([O-17-95 1esT %0. % | Rel-T noath
CONDITIONS vote Uit o
startinG REaDING 8.9 7 804 895 Sz 30110 %
ENDING READING 7,{{(.,
SAMPLE COLLECTION
TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TEMP
O 10,37 Za 2¥ (o AK7
20 - =)0 39 = re) Ay 9 295
— 0 (032 J 5! 2 £g A%9
—Lo (©35 125 290 . 29n
V-1 DATA SPARK DATA
Current Voltage |(Volts) \') I E
NA Clean | Dircy 100
. 200
500 640 | 208 300
— 400
600 676 | 7253 500
600
700 711 2.5¢C 700
800
800 7.29 g a3 300
1000
900 .69 gs51 030 1100
i . 1200
1000 g o4 574 1300
1400
1100 F.2A6 | 124 1500
_ 1600
1200 £57 | 752, 1700
1800
1500 .22 | 1OAE 1900
2 2000
2000 /022 | 1~ 2100
2200
3000 &\ {1319 2300
_ 2400
4000 i306C | 1955 2500
2600
2700
2800
2900
3000
GAS TEM? (C)

Q..A fC‘



p.eqé: TYPICAL POINT PLARE PROBE DATA
Poe LocaTion Tul—4p ESR LAYER THICKNES /35 .
TIME paTe /O -1 7 -%S5  TEST NO. &/
CONDITIONS notE _fe ct® B L ol
- = #‘ ?
STARTING READING 7 AD 724 ‘7./7f°l_21 JtFa A | J2.x10
ENDING READING 2,23 &:a%&gk«_&.l@
Eun Abe - oyl
SAMPLE COLLECTION YOmin T
TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEME ('F) CAs TEP
_ Qo (D, 373 2 %QD\O %79
20 | « 276 L1746
HO 70 z}z (20 276 279
60 SRZ 24 225 277
LAO L0239 N /7 S 277 —_——aTF
L92 /0 39 L2 A7 — 273
V-1 DATA —SPARK DATA
Current Voltage [(Volts) v I E
NA Clean | Dircy 100
. 200
500 (68 | 213 300
, _ 400
600 204 | 753 500
600
700 2385 | 78% g 700
: 800
800 Tl | §237 0. 500
- 1000
900 7,93 | 95% 1100
1200
1000 520 558 1300
1400
1100 550 7/% 1500
1600
1200 69 | 7% 1700
. 1800
1500 7.3% | /077 1900
: 2000
2000 1O 30 )25 2100
2200
3000 /g1 /3,03 2300
_ 2600
4000 i287 | 1453 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Ruvh //j



Wy

TIME

TYPICAL POINT PLANE PROBE DATA
wocation Talel 4o ESP

CONDITIONS

LAYER TH

pate /D15 - IS

NOTE

STARTING READING 051 &JO &$3 45!

ENDING READING

571

ICKNES

. ?O

TEST no 'L pat B nogH
Ut 2

2= 139 xidfosem

SAMPLE COLLECTION

TINE, VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TEND.
___LL__ 1219?' fl\ j,ygr
28 (4.1l L. 73 1 99
/2 ZAES 1.5 3 Ene) I
LD /H. 17 1. 3% 1S/
V-1 DATA __SPARK DATA
Current | Voltage [(Volts) v I E
NA Clean Dirty 100
200
500 q04 /2 S8 300
400
600 | 732 | 49 500
600
700 /P 6% | 1204 700
800
800 Y0 | 1253 900
1000
900 K 74 192 1100
] 1200
1000 (.J4 {337 13* 1300
.4 1600
1100 ﬂ ? (3827 1500
1600
1200 11LZ6 /1y 20 1700
_ 1800
1500 277 | 1J/0 1500
: 2000
2000 198 ) b LY 2100
. 2200
3000 123 | /3.1 2300
, 2400
4000 re 84 | A83 2500
2600
2700
2800
2900
3000
GAS TEM? (C)

Ron (3



Location Zalet To E9F

TYPICAL POINT PLARE PROBE DATA

¢ o LAYER THICKNES
TIME pate /0-/%- TS5 TEST N0 .22 Feet= D Do e
CONDITIONS NOTE Q,.}'rj"l
STARTING READING (42 (H] &3 (bf‘\\z K- N 79 X10° n/cpn
ENDING READING _ N &7
SAMPLE COLLECTION
TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP ('F) CAS TEMP.
= 415 2.00 1 5Y
— i ) 2.9Y /55 145
Yo f/ 2 95 /M2 [ —_
V-1 DATA SPARK DATA
Current | Voltage [(Volts) v I E
NA Clean Direcy 100
200
500 T:0 | 10417 300
g 400
600 $5 | /o7t 500
600
700 1380 |l 700
800
800 (1015 | )1 &% 900
1000
900 el 21y g 1100
. Lo 1200
1000 1, 0V | (266 [/ 1300
1400
1100 (.30 | (379 1500
1600
1200 [1.6¥ | 134€ 1700
1800
1500 (2,791 7143l 1900
- 2000
2000 (¥ o2 | 1595 2100
2200
3000 Je Y | 1 1.5C 2300
2400
4000 1798 | 1923 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Run @



TYPICAL POINT PLANE PROBE DATA

LocaTION ESP T-nL_f’ LAYER THICKNES /.49
TIME  pate /O E- 95 TEST 80! 2 Poat- F Noath (
 CONDITIONS wote UaEF o
N
STARTING READING (o3 37 (¢3¥ = 23400 Deme

ENDING READING /"8‘7

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP? (“®)C_  CAS TEMP.
[H 45 Q0 194 _
20 m.og 1.97 / "5&7%
10 s o O < /
0O 1405 /é% 447
V-1 DATA SPARK DATA
Current | Voltage |(Volts) v 1 E
NA Clean Dirty 100
200
500 9 | 58 300
400
600 348 | 1022 500
600
700 788 |)070 . 700
800
800 P36 | /227 900
- 1000
900 D3y |15 1100
_ | W 1200
1000 &7 | 1AL3 1300
1400
1100 /[33 AT 1500
1600
1200 (453 19X - 1700
1800
1500 1263, | /1287 1500
: 2000
2000 /1380 | /8 31 2100
2200
3000 [el& 1757 2300
2400
4000 17,68 | 1734 2500
2600
2700
2800
2500
3000
GAS TEM? (C)




LOCATION ESP Tnlet

TYPICAL POINT

PFLANE PROBE DATA

LAYER THIckngs /-/14

N !
,{k@&’- TIME pate )0 1§ 95 TEST No. & ot H Mol
N CONDITIONS . NOTE (_)/HT#A
sTARTING REaDING £,0 7 854 5.5% @ = 350 x10Dem
ENDING READING 7.‘!3
SAMPLE COLLECTION
TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TERD
O 9 69 30O& 305
-z 922 /. &4 oY Vi
‘o §.71 /.5 G 35§ 304
V-1 DATA SPARK DATA
Current | Voltage [(Volts) v I E
NA Clean Dirty 100
( ) 20¢
500 Gl 79 300
400
600 Y6 | 723 500
600
700 L8 | 258 700
— 800
800 217 JO2 900
1000
900 249 g 27 b/ 1100
1200
1000 770 | £58 g 1300
1400
1100 S5.00 | £82 1500
1600
1200 519 912 . 1700
1800
11500 5§30 | 9.81 1900
- _ 2000
2000 2.859 | ;o095 2100
2200
3000 HOY | 12,32, 2300
2400
4000 1209 | [3GY 2500
2600
2700
2800
2900
3000
J GAS TEM? (C)

RW\ C



*E::&&

TYPICAL POINT PLARE PROBE DATA
tocation Jalet p ESP LAYER THICKNES .O3

TIME pate JO-) T -945 TEST No." N Porf T
CONDITIONS . NOTE Negth Duct v.f 2

sTarTING READING K (b5 LG 1 €6 X \g@ S 330410 e
ENDING READING ___ 7,62

SAMPLE COLLECTION

TINE VOLTA%E_‘.y(KV) CURRENT 2.@(5495) PROBE ?I?_P I3 CAS TP
o 9 2 297
2 9. 3}?-’5 175 2) Sl XY G
g 27 172 ‘?(b 2 9
Z= 25 Y= 2772 297
V-1 DATA SPARK DATA
Current | Voltage [(Volts) v 1 E
NA Clean Dirty 100
200
500 (AL | & 300
o 400
600 ) 7.9 - 500
. 600
700 635 | 1HGe - 700
800
800 731 |1%] 900
— 1000
900 260 . Qg 1100
_ . 1200
1000 7.9 | 5 D 1300
1400
1100 g9 | 867 1500
_ - 1600
1200 £35 1€99 . 1700
1800
‘1500 797 | 7¢H 1900
'- R 2000
2000 .75 16,70 2100
2200
3000 g /-2l 9-3 2300
— 2400
4000 x4 | 1349 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Rom C



TYPICAL POINT FPLANE PROBE DATA

LOCATION &-E:lg« to E%—f' 2.0

LAYER THICKNES

TIME paTE O - /8- 95 TEST NoT R foct L oot
CONDITIONS NOTE L),\_;‘("‘“ 3

STARTING READING 1,23 9,28 Gﬁli S 137 X160 Dt pn
ENDING READING ___ ). 9

SAMPLE COLLECTION

TIHE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TEMP
_— 1O 2R 2. 00 AL 3 AL
10 1007 [.gi A XY ACH
— 40 75 WP L4 0 &
O R 2XY 2 5?»%
V-1 DATA —SPARK DATA
Current | Voltage|(Volts) \J 1 E
NA Clean Dirty 100
200
500 632 | LS 300
. 400
, 600 6.6 708 500
o , 600
700 13 7.3% 700
800
800 2.4 2. & 900
- 1000
900 7610 | o5 5:; 1100
D 1200
1000 7 9. .37 1300
) 1400
1100 04 £¢ y 1500
1600
1200 £3€ | §90. 1700
' 1800
1500 £.959 75~ 1900
: 2000
2000 93F | socr 2100
2200
3000 1137 ) _AYO 2300
: 2600
4000 |&6E | 13,6 G 2500
2600
2700
2300
2900
3000
GAS TEM? (C)

Ruon U



LOCATION ESFP TnleX

TIME

TYPICAL POINT PLANE PROBE DATA
LAYER THICKNES /[ S5 G

CONDITIONS

oate /O )Y -9 1est ol foat-B SaaH
wote Un Ao

STARTING READING

ENDING READING

903 900 9@_ S 20 x1D° afens
1HG

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TEND.
D .03 2.0 7 288
a0 102 L XX 158 Pt
46 ) [l agd 259
— RO — 1D/ LCo O ax9 Ay
V-1 _DATA SPARK DATA
Current Voltage |(Volts) v I E
NA Clean | Dirry 100
. ) 200
500 (52 A | 300
_ . 400
£00 &5 707 500
600
700 917 768 700
800
800 .50 | 7.9 900
. 1000
900 229 | €9« 5 1100
_ 2 1200
1000 5145 78 o. 1300
1400
1100 ¥, 34 £.78 1500
1600
1200 ESs0 | 147 1700
1800
11500 7.20| 9,74 1900
g 2000
2000 /277 | 1106 2100
{ 2200
3000 "B | [ X7% 2300
, 2600
4900 [2,70] 1408 2500
2500
2700
2800
2900
3000
GAS TEMP (C)

Buw (



TYPICAL POINT PLARE PROBE DATA
LOCATION _ ESP  TwnlX LAYER THICKNES O Y
TIME pate _)D ~/9-94 TEST ¥ et D )
wote U tFD
72293 x10°% asepme

CONDITIONS

STARTING READING £, 17 16 876 (8§
1.5

ENDING READING

SAMPLE COLLECTION

TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TENFP.
D 10, 37 2, 00 29K A3 X
o 1557 Sl Pt L
__’La_._ I On 3 7 / 07 / O{ﬁ _a’_ﬁ_
) /0, 214 TR 79 239
V-1 DATA —SPARK DATA
Current | Voltage [(Volts) v 1 E
NA Clean | Direy 100
200
500 G\ | 795 300
400
600 (73 | 2492, 500
_600
700 232 | 777 700
800
800 20 )0 900
- 1000
900 27! 3 5 1100
1200
1000 g1 g g.73 2 1300
— 1400
1100 $H5 | 9.0t 1500
. 1600
1200 g1 724 1700
1800
1500 736 797 1900
2000
2000 10,38 107 2100
2200
3000 1 3O JA21 2300
~ 2400
4000 1I20% | 14.42 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Ru"\ &



TYPICAL POINT PLANE FROBE DATA

—
ﬁ;‘— Location £ 5P P“‘A' LAYER THICKNES [.OG
<~;‘f‘. TIME DATE (O ~) 9 -95 TEST wo. ¥ | PoR.Jf- F st
CONDITIONS NOTE ()m'f .
sTARTING READING £0,01( [2!8'{915_( %) S 321 x10%m
ENDING READING S. /O
SAMPLE COLLECTION
TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (° CAS TEMD.
j2 oL 2@% 221 Pr
V) 21 ,?Q?o_ J_%?CL
40 : s 2=
) /25 e L3 293
V-1 DATA SPARK_DATA
Current | Voltage |(Volts) v 1 E
NA Clean | Dircy 100 ]
200
500 0 | €36, 300
400
600 SAHE | €69 500
600
700 g.5!( T2 700
800
800 723 7 Gl 300
963 | 008 T
900 ) /<, C 1100
. _ 1200
1000 ?J’ o453 1300
_~ 1400
1100 /077 /2,75 1500
A 1600
1200 25 /11,09 1700
— 1800
ws00 | /38 NS 1500
- ‘ 2000
2000 1257 1326 2100
- 2200
3000 /493 | s 31 2300
— 2600
4000 /1581 | (588 2500
2600
2700
2800
2900
3000
GAS TEM? (C)

Ruw o



TYPICAL POINT PLARE PROBE DATA

LocaTION E$pP Tnlel LAYER THICKNES [.2LE

TIME oate JO~/9-95" 1esT 80 %/ Pkl Suh]
CONDITIONS NOTE Un;&.#&
STARTING READING @3 2 (30 =201 %) sem

ENDING READING __ 5. O4

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (*&)(_ GAS TEMP.
b I HOH _ g 2..00 134~
20 14 15 o
40 1399 L3<o
o) VN [ 3
V-1 DATA __SPARK DATA
Current | Voltage|(Volts) v I E
NA Clean Dirty 100
200
500 90¢ | ¢.288 300
400
600 749 . K% 500
600
700 995" | /10,09 700
800
800 /0_31 /0.e3 900
1000
900 1075 | )1.0° 1100
- ~5 1200
1000 JINAS 1,65 © 1300
1400
1100 YA 12,05 1500
1600
1200 /11,73 A R 1700
, - 1800
1500 2 77 | ;332 1900
2 ' 2000
2000 /4051 /4723 2100
2200
3000 1598 | 1707 2300
2400
4000 )7 581 €91 7500
2600
2700
2800
2900
3000
) GAS TEM? (C)

Run (



TYPICAL POINT PLANE PROBE DATA

tocation _ESE Fnlet waver tHicknes _ 'AD
TIME paTE /D -/ 9~95 TEST ol Bt I
CONDITIONS . NOTE ()m‘f o

sTaRTING READING (o 3% (5% (aﬂl(é,.'Sip

ENDING READING

/- 343 x10"° nfern

1,16

SAMPLE COLLECTION

TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP ("®)C_  GAS TEHP.
o Hide =l 2 /75
0 ‘ 1. X G /RS

40 JH. .04 279 [ e

— L IENE® LCoH A Lo

V-1 DATA SPARK DATA

Current | Voltage|(Volts) v 1 E

NA Clean | Dirty 100
- 200

500 £55 1752 300
. 400

600 9.1¢ (/007 500
600

700 /0,04 | 1069 700
800

800 054 | 119 900
1000

900 /08 | 1,63 g 1100
, o 1200

1000 /.23 [ 1A 21 1300
1400

1100 1,55 | /2,51 1500
1600

1200 /.91 |1A8G 1700
: 1800

11500 12.956 73%4 1900

2 2000

2000 /.35 | 155360 2100

2200

3000 Je 3 |17.7¢ 2300

2600
4000 )§3u | 769 2500
2600
2700
2800
2500
3000
GAS TEMP (C)

Run



TYPICAL FOINT PLARE PROBE DATA

e LocaTion £SF Inh&‘ LAYER THICKNES I}
v
- - - -3
\, TIME paTe JO-19-94 TesT N0 7/ fort L <k
CONDITIONS wore Unit* 2
sTARTING READING B .24 £.25 £ 1) /= 3.6 X100
ENDING READING __ ], (oA
SAMPLE COLLECTION
TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (") GAS TEMP.
_ O UHO 2,00 /4
S = H.ilo LA 7457
4O (L2723 /A t 5]
(20 23 Llot L5}
V-1 DATA _SPARK DATA
Current | Voltage {(Volts) ' I E
NA Clean | Dirty 100
200
500 2.37 | 755 . 300
400
600 278 | O 500
600
700 €.2¢ -1 % 700
_ 800
800 £3% £35 7500
1000
900 5,58 9,30 1100
1200
1000 g7 .74 .gl 1300
1400
1100 T jo,0@ 1500
1600
1200 950 | 1o : 1700
1800
\1.500 e A 1900
- _ 2000
2000 )32 1, %S 2100
5 . 2200
3000 13,0 14, [ 2300
- g 2600
4000 /452 1554 2500
2600
2700
2800
2900
31000
GAS TEMP (C)

Rv‘\ Q



TYPICAL POINT PLARE PROBE DATA

N d LOCATION ESf Tn\et LAYER THICKNES / Y<
FoslIe
R TIME DATE /D-20-95 TEST NO. L poefl' o)
g vors Sl dudt O ut”
N CONDITIONS ¥oTe 2wtk duel D 2
STARTING READING ‘o, %<l b 2.9 P, 2196 16 °()
expING READING __ 4 TS
SAMPLE COLLECTION
TINE VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TENP.
1185 2 293
ey 1.20D PR —
LLE2D L % 2985
‘ M LZ3 2957
V-1 DATA SPARK DATA
Current | Voltage |{(Volts) v 1 _E
Na Clean | Dirty 100
200
500 el | 793 300
400
600 §03 .| 46 500
600
700 EHY g, 700
_ 800
800 816 735 900
1000
900 103 T 1100
- - 1200
1000 938 | )03 * 0.6 1300
= 1400
1100 26T | /O 1500
15600
1200 138 | /D73 1700
1800
1500 /085 | JIeS 1900
; . 2000
2000 1 3s E 100 2100
2200
3000 [277 | 1993 2300
2400
4000 /506 /Y2 2500
2600 |
2700 ;
2800 —~
2900
3000
GAS TEMP (C)
—



TYPICAL POIRT PLARE PROBE DATA

e
?j 26 LOCATION ESP Trl AYER THICKNES _ O F 3
]
TIME paTE /O-20 -4y~ 1Estvo. k. Pkl D
CONDITIONS ' yore outh !'D“i' Uad*a
o
STARTING READING _8,(o Z,,SQ g59 Y4F xi0 -(-2
ENDING READING X2
SAMPLE COLLECTION
TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TEND.
25 3, ) 301( g~
10 150 Lo 7 302 T =mom
Lo 975 /59 % T Ren
V-1 SPARK_DATA
Current | Voltage|(Volts) v 1 E
NA Clean | Dirty 100
. 200
500 G5 | 296 300
400
600 (66| 73 500
600
700 | '7f70 7.2 700
800
800 730 | 5ot 300
900 755 TS 1100
- 1200
1000 7184 55C T 0.3 1300
~ 1400
1100 g5 550 1500
1600
1200 g2 | 908 1200
1800
1500 gL | 1653 1900
2 - 2000
2000 274 | /0535 2100
) 2200
3000 /4 12,07 2300
2400
4000 IA/6 | 1385 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Ru'\ '\,U



TYPICAL POINT FLARE PROBE DATA

N D LOCATION £S P WLET” LAYER THICKNES 1.0
TIME pate /O -2D-95 TEST NO. 2 st F
CONDITIONS  NOTE
STARTING READING _§.5 & 8465 3500
ENDING READING _ o2 9% < (o OQ
SAMPLE COLLECTION
TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) CAS TEMP. ¢
_ 0 29 2660 29, a2y,
A 25 [.B¢ A9, 239"
j% 772 Jo 2 2] 292 Y2
774 1 2% 832 —_—2%2
V-1 DATA __SPARK DATA
Current | Voltage {(Volts) v I E
Na Clean | Dircy 100
200
500 (2257 | L2 300
400
600 LLH| 611 500
600
700 695" | 728 700
800
800 7,25 | 760 900
1000
900 7.5 2 7.?0 1100
- 1200
1000 729 g:/?: a0 1300
1400
1100 229 FHe 1500
1600
1200 g18 5'70‘ 1700
1800
1500 £&87 .29 1600
- 2000
2000 983 | /035 2100
2200
3000 1231 /|87 2300
2400
4000 1239 | 1319 2500
2600
2700
2800
2900
3000
GAS TEMP (C)

Run @l



TYPICAL POINT FPLANE PROBE DATA

wocation £5SP Tl

TIME paTe 10-20-95

CONDITIONS

/
LAYER THICKNES L3

TEST NO. ¥ Port H

NOTE

-~ 2
STARTING READING m

15

ARG x /d'w Q

ENDING READING

SAMPLE COLLECTION

TIME VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (°F) GAS TEMP.
i393 [ 3R
2> 1397 , 1 3%
ﬁ 1297 /. 135
o /H.£9 —dE > 1 3£
V-1 DATA —SPARK DATA
Current | Voltage [(Volts) v 1 E
NA Clean | Dirty 100
200
500 T8 | a2 300
400
600 240 | 9477 500
600
700 2.81 007 700
800
800 (O [ JO S 900
1000
900 257 | 11t o 1100
- 1200
100 |/082 | 112 0-b© 1300
- 1400
100 1S 1 1l 2 1500
1600
1200 (5 | 1209 1700
1800
1500 1243 | 1308 1900
- 2000
2000 JHC ! /(459 2100
2200
3000 108 | /1697 2300
24600
4000 /7.722 | 1867 2500
2500
2700
2300
2900
3000
GAS TEMP (C)

RRon 2



LOCATION £5FP Lnlet

TYPICAL POINT PLARE PROBE DATA
LAYER THICKNES

C3¢

TIME

CONDITIONS

sTaRTING READING _©.20 G o (5

DATE (O - 20-~9Y

TEST NO. A f%ra'{'-J'

ENDING READING __ 5.8 2 22335 >0 ()
SAMPLE COLLECTION
TIN VOLTAGE (KV) CURRENT (AMPS) PROBE TEMP (*B)C—  CAS TEMD
__b.__ 41O Ao © /'7’,577
- Q._Q 1423 VN e.a 14
HO , 7 ¥ Yok 4
— O /4,39 1Le & 159
V-I DATA —SPARK DATA
Current | Voltage |(Volts) v H E
NA Clean Dirty 100
200
500 7071 ,0.13 7300
400
600 938 | o 500
— 600
700 79% 7127 700
800
800 23 | 1173 900
- 1000
900 /08T | )M 1100
1000 105 12T = ,'62 1300
| 1400
100 /AN | j298 1500
1600
1200 1.7 1322 1700
) 1800
\L500 1274 | 14349 1900
- 2000
2000 eS| 1573 2100
_ 2200
3000 1558 1 ;799 2200
. 2400
4000 1710 | )98 2500
2600
2700
2800
2900
3000
GAS TEMP (C)




TYPICAL POINT PLANE PROBE DATA

T\"uﬁ.c
f LS Location _=S5F Tnlet LAYER THICKNES L+
o
e TIME pate _JO-260-95  185T NO. X (Pod" L
CONDITIONS © NOTE foJLDuijf Un:"fia
STARTING READING Z(p] 957 92
ENDING READING 7282 2.5% /0 L2
SAMPLE COLLECTION
TIME VOLTAGCE (KV) CURRENT (AMPS) PROBE TEMP_("#)(— _ GAS TEMP.
- wll—r = — ok
p o L
Y fO; 33 L4 1 /N
0 Vo¥ [/ 49 /29
V-1 DATA SPARK DATA
Current | Voltage [(Volts) v 1 E
NA Clean | Dircy 100
200
500 7,01 7697 300
400
600 2371 & 500
600
700 7.7% gH7 700
800
800 g (3 83 900
1000
500 i iedd /5 1100
; 1200
1000 §74 | Tty 9.4 2 1300
1400
1100 20L | 992 1500
1600
1200 .27 | j0iL 1700
1800
woo [T | 123C 1900
: 2000
2000 [[eO |2l 7 2100
o 2200
3000 [R5 | 1385 2300
.~ 2400 ]
4000 1377 | 1735 2500
’ 2600
2700
2800
2900
3000
GAS TEMP (C)

Rund

-
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